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EVERY FRIDAY 


and ONE SHILLING 
AND SIXPENCE ‘ 


ASTRONAUTICS : 


In the propellers 


4 Timken bearings carry the variable-pitch blades in 


the Dowty Rotol propellers of the Handley Page 
‘Herald’ shown above, and of two other aircraft, 
also developed for feeder-line service: the Avro 748 


and the Fokker F.27 ‘Friendship’. 
These aircraft all have the Rolls-Royce ‘Dart’ engine. 


British Timken, Duston, Northampton, Division of 
The Timken Roller Bearing Company. Timken 
bearings manufactured in England, Australia, Brazil, 
Canada, France and U.S.A. 


| TIMKEN 


REGISTERE TRADE MARK 


tapered roller bearings 
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[ Plessey | 


TELECOMMUNICATIONS 


Piessey is everywhere, 

you'll find... . at Beirut Airport for 
example—and other major 

airports throughout the world— 
where radio teleprinter terminals by 
Plessey form an instantaneous link 
between control towers for the 
exchange of vital air traffic 

control information. 


serve the airways 


Plessey Telecommunications equipment is employed on a world-wid 
basis by Civil Aviation Authorities; similarly, it 1s used internationally 
by Meteorological Services. 

Behind this achievement are the extensive prototype and quality manu 
facturing resources of the Telecommunications Division, inspired by the 
work of a unique research and development organisation. The Company 
recognises the need to segregate advanced thinking from the hustle and 
distraction of the factory. Accordingly, in addition to the Group Research 
Laboratories at Roke Manor and other specialised research centres already 
existing in the U.K., extremely well equipped laboratories have recently 
been established at West Leigh for advanced Telecommunications studies 

In these establishments, the next generation of telecommunications 
equipment ts already taking shape. 

In close support at all times are the complete resources of the Plessey 
Group of Companies, which include unrivalled tool making and machining 
facilities, a full range of environmental testing and production laboratories, 


and the service of the metallurgical and chemical laboratories at Caswell 


Telecommunications Division - Electronic and Equipment Group 
THE PLESSEY COMPANY LIMITED : Ilford - Essex - Tel: Ilford 3040 


Overseas Sales Organisation: Plessey International Limited 
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EARLY BIRDS—I 


ty ee, peor 
a - 
~ | ay 
s . 


wylttua : ial ; ee Py on eg ee ey asin * Stig deny sh 
ete ; Pe et " . 7 a 7 Ei ak Tat us Sette 


’ are FN See ee eee ee 4 » ‘ 
‘ . nee , r " oe nat cy n 
i pee tx Haytet Rts . ‘pel ~ ; been A Oey orn ie . ie pee -— << ? Re Loe * ‘ofa yi 
we ing Saree . pa SN ND Toe I TPE OI RS a tf ON Ste eS ee uch me a) es ad 


Made in England from a French design. Powered by a 100 h.p. 
Can you name it ? Anzani. Took part in the military aeroplane competition in 1912 
; (when its pilot discharged signals and blasts on an electric horn 
while in flight !). On another occasion it was reported that the pilot 


( Inswer ' below) 


flew so low that “twice his wingtip scraped the grass”. A 
successor to the plane has a place in history as the first aeroplane 
with monocoque fuselage—an invention which stands as a 
milestone in aviation. 

ind the rapid advance in the range of such early aircraft encouraged 
another pioneer to think forward to special safety needs over 
water... R.F.Dagnell, who's early air-inflated flotation aids have 
develeped through the years to the advanced equipment now 

aboard the majority of modern military and passenger craft. 


AIR/SEA SURVIVAL 


lor further particulars write 


R.F.D. COMPANY LIMITED, GODALMING, SURREY 
Telephone: Godalming 1441. M.0.A. Approved and M.0.8. Approved 


Subsidiary Companies in: N. IRELAND, AUSTRALIA, CANADA, AFRICA, FRANCE, NEW ZEALAND, 
ITALY, HOLLAND, GERMANY, DENMARK, NORWAY, SWEDEN, U.S.A. (Agents throughout the world.) 
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THE AEROPLANE 


and ASTRONAUTICS 


READ THIS. 


If your son is approaching school-leaving age you are 


naturally concerned—like every good parent—about 
his future career. It is for this reason that we want to 
draw your attention to an excellent opportunity which 
(because boys will be boys) could well escape your son’s 
notice. And it’s an opportunity he would be sorry to 
miss, for it exists in aviation—a field which offers 
perhaps the most exciting challenge to any young man 
today. Your son could become one of the highly skilled 
engineers who are helping to perfect the aircraft of 
today and develop the aircraft of tomorrow. Your son 
could help to carry out the searching tests and experi- 
ments in connection with radar tracking, rocket fuels, 
electronic control or any one of a host of other 
stimulating subjects. Your son could enjoy a fine, 
well-paid career as an engineer with the Ministry of 
Aviation. Tell him about it—TODAY. (Incidentally, 
there are opportunities for your daughter, too.) 


HERE IS HIS OPPORTUNITY 


to join us AS AN APPRENTICE. Vacancies exist for 
entry to various categories of apprenticeship, each 
dealing with a specific branch of activity. Candidates 
should be 16-19, according to the level of entry and 
type of apprenticeship concerned. Apprenticeships 
normally last five years. OPEN COMPETITIONS for 
‘O’ and ‘A’ level candidates will be held shortly. 
Interviews will be held in early summer: U.K. 
travelling expenses exceeding 7s. 6d. will be paid. 

The coupon below should be completed and posted 
off now. The application form which your son will 
receive must be returned not later than March 
17, 1961. 
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To Mr. W. WN. Robinson, C.B.E., Ministry of Aviation, Gower Street, London, W.C.1. HH 
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68 © Please tick whether’ A’ or *O’ level application form required ul 
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| High Frequency 


FEBRUARY 3, 1961 


including :- Automatic Carbon Pile 
Automatic Voltage Voltage Regulators 
| Regulators 


Rotary Transformers 
and Convertors 


Alternators 


Literature sent on request 


Transistorised 
version to give 
+ or — 05% control 


NEWTON BROS. (DERBY) LTD 


DERBY 


ALFRETON ROAD « DERBY 
;. PHONE: DERBY 47676 (4 LINES) GRAMS: DYNAMO DERBY 
* London Office: IMPERIAL BUILDINGS. 56 KINGSWAY W C2 


: — ya ] 
$ Precision Sheet Metal Workers and } 
¢ Light Engineers tothe Aircraft industry } 
> Manufacturers of fabricated parts and assemblies in ferrous g 
2 and non-ferrous metals. Tools, jigs and machined parts for § 
< the assemblies can be produced in our own workshops. 4 
g Let us quote for your requirements. > 
§ M.O.A. Approved Fully Approved A.R.B é 
2 D.G.!. No. 50037 Ref. No. A1/2502/47 2 
> j 
>» C. W. FLETCHER & SONS LTD. 5 
@ STERLING WORKS, ARUNDEL STREET, @ 
q Q 
? SHEFFIELD, | 2 
¢ ALSO MORTIMER WORKS, MATILDA LANE, SHEFFIELD, 1 g 
5 Telephone ESTABLISHED Telegrams § 
€ Sheffield 28049 & 28040 1891 Assayed Sheffield1 § 


PHILLIPS & WHITE LTD. 


A.R.B. Approved Stockist for 
Aircraft Accessories, Spares and Components. 


Comprehensive Stock of :— 


Instruments and Parts. Navigational 
Equipment. _ Electrical Components. 
Engine Accessories. 


Spares for all the above items. 


De Havilland Gipsy Major and Queen engine spares. 
Armstrong Siddeley Cheetah IX, X and XV engine spares 


Please advise us of your requirements 


PHILLIPS & WHITE LTD. 


61, Queen’s Gardens, London, W.2 
Phone: AMBassador 8651 2764. Cables: “ Gyrair London.” 
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developments in flight equipment... 


FUEL TRANSFER AND TANK PRESSURISATION 
Hymatic Hot Air Reducing Valve PS48 
precisely controls air tapped from the 

engine at pressures up to 175 p.s.i. and 
temperatures up to 300°C. Reduced 

pressure can be selected between 2.5 and 

35 p.s.i. It weighs only 1.37 Ib. and 

passes over 100 cu. ft. per minute. The 

PS48 valve series has 1” B.S.P. connections, 


is 72” long and 1%” dia. 


Hymatic, as leading engineers in the Aircraft 
equipment field, have been responsible 

for the design and precision manufacturing 
of many products, including: 

High pressure air compressors 

Snap jacks and air bottles 

High pressure reducing valves 

Fuel system vent and relief valves 
Electro-magnetic valves 

Anti-G valves 


Oil reducing valves 
196 


IGINEERING COMPANY LIMITED - REODDITC - WORCESTERSHIRE 
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TODAY’S 
ECONOMICAL 
AIR FREIGHTER 


HAWKER SIDDELEY AVIATION 22dvic street, st. James's, London, S.\Wu1. 
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IATA Protest 

Nobody who studies the photographs which we publish this week 
showing the dreary collection of pre-fabs which form the passenger 
quarters at L.A.P. North can have any feeling other than one of 
shame that our Ministry of Aviation should show such a front door to 
our visitors from overseas. Accompanying this realization of the 
Ministry’s inadequacy must be one of sympathy for the airlines in 
their complaints against the Ministry for what they regard, under- 
standably, as an excessive charge (see p. 112}. Clearly, however good 
the runways and navigational/radar facilities may be, an airline’s 
standing is assessed by passengers according to the services they 
receive. “ Processing ~ in the M.o.A. accommodation at L.A.P. North 
is not likely to create a widespread aura of goodwill. 

We have made it clear for a long time that we believe an 
independent Airport Authority would run L.A.P. much better than a 
government department can. We do not quarrel with a proposal that 
such an authority should be established; we do however wonder 
whether it is the proper thing for an international association of air 
traffic operators to tell the British Government how to run its affairs 

Surely, it is for IATA to find ways and means of representing and 
even demonstrating the strong views of its members over this 
particular problem it is for the Ministry of Aviation to find and 
apply the solution 


Report from Rome 


Last week a B.O.A.C. Comet with Mr. Duncan Sandys on board 
landed at Rome in a damaged condition. Report from our man on 
the spot is that the evidence so far ascertainable indicates that the 
damage may well have been caused by contact with trees on Monte 
Cimino, a 3,000-ft. mountain well to the east of the Comet’s 
announced position at the time. We have to assume that whether it 
was, or was not, off course will be established in due time by the 
inquiry now being prosecuted 

What is a matter for immediate concern is the disclosure by our 
correspondent that Rome’s fine new international airport at Fiumicino 
does not have a functioning radar which can pick up aircraft off the 
stack at Civita Vecchia or Bolsena. In view of Rome’s record in 
the matter of air traffic control incidents this must remain a cause 
for international concern until rectified 


Welcome 

From its inception the British aircraft industry has had men of 
character and individuality first as pioneers and then as leading figures. 
Time and change have taken many of them from us and the question 
is often debated who is to take the place of those who have gone. 

From Mar. | next, on the initiative of Sir Roy Dobson, himself 
a leading figure for many years, a man of outstanding force of 
character, Sir Harry Broadhurst is to join the industry, not only as a 
director of Hawker Siddeley Aviation but also as the managing 
director of what must be regarded as one of the main units of that 
vast consortium of aeronautical activities. Sir Harry has a splendid 
record in the Royal Air Force and at Avros his qualities as a builder 
of enthusiastic teams has fine potential to work on. 


6 SSE DC Sab oe ERS”, .o 
% eet ce ee ee ae 
“ieee =e eee Fed i eases Raine: 
a IE IIS ST ae eo 
oD 3 a oh Lar age 3 ey atid hurt | ayers east. 2 gene a =e eo e9y lal — ES ae —e ea 
pte seni is . : ¥ i a i OF tc 
, ty oy 
t 
: E 
7 POPLANE | 
; I 
jj A jez a 
Plies = 3 
. SS =n % 
is 
4 i 
y a 
ye 
: 
ie af 
ati 
a] fi ( 
i Oe al 
fa 
| Po 
ae 
“ Ate’ 
ae : 
oe 
- ae 
; ae 
in + 
: | e, 
F é 
er Editoria|, {XX ¢ s 
i es . | ; 
‘. Tana 
ee 4 
a 
4 ge 
; Fa 
1 
2 cA 
= . is ‘ | oa ee 
ge hs. See e at BR ei ee | RGR Tse ae, cles Plc 
eos <A a Be an i be a cine 


THE AEROPLANE 
and ASTRONAUTICS 


Matters of Moment 


AIRCENT Commander 


IR CHIEF MARSHAL THE EARL OF BANDON, 

G.B.E.. C.B., C.V.O., D.S.O., is to become Commander 
Allied Air Forces Central Europe, with effect from Mar. 1, in 
succession to Air Chief Marshal Sir Harry Broadhurst, G.C.B.. 
K.B.E., D.S.O., D.F.C., A.F.C. who is retiring from the Royal 
Air Force at his own request (pictures on p. 115) 

Lord Bandon joined the R.A.F. in 1923 and after serving 
in the Middle East graduated from the R.A.F. Staff College 
in 1938 After a spell at the Air Ministry he was given 
command of No. 82 Squadron. In 1942 he went to Air H.Q 
India and afterwards served at H.Q. Air Command South-East 
Asia: he later commanded No. 224 Group in Burma. He was 
AOL No. 2 Group in Germany, 1950-51; C.-in-C. 2nd 
l.A.F. 1955-57: and C.-in-C. Far East Air Force 


\ Great Team Builder 

[ has been an open secret for some time now that Air Chief 
| Marshal Sir Harry Broadhurst, G.C.B., K.B.E., D.S.O., D.F.¢ 
A.F.C... had been invited to join the Avro team at Manchestei 
when he leaves the Royal Air Force. This has now been con 
firmed in an official announcement from the Hawker Siddeley 
Group put out earlier this week disclosing that he is to become 
the company’s managing director on Mar. 1, and will also 
join the board of Hawker Siddeley Aviation, Ltd. In his Avro 
appointment Sir Harry will succeed Mr. J. A. R. Kay, who 
has recently been appointed sales director of Hawker Siddeley 
Aviation 

Born in 1905, Sir Harry has had a long and distinguished 
Service career. After joining the R.A.F. in 1926, he served in 
the U.K. and India and became Flight Commander of No. 41 (F) 
Squadron in 1931. He was later posted to No, 19 (F) Squadron 
with which he stayed until 1936. In 1936-37 he was chief 
instructor of No. 4 F.T.S. in Egypt after which he attended 
the R.A.F. Staff College for a year 

After holding a number of commands in the U.K. and 
France during the early part of the War, Sir Harry was 
appointed D.S.A.S.0. of No. 11 Group in 1942 and later 
S.A.S.0. of the Desert Air Force of which he subsequently 
became A.OA In 1944-45 he commanded No. 83 Group, 2nd 
1.A.F., after which he was appointed A.O.A. Fighter Command 

In 1946 he became A.O.C. No. 61 Eastern Reserve Group, 
Reserve Command. He attended the Imperial Defence College 
in 1949, was S.A.S.O. 2nd T.A.F. in Germany trom 1950 to 
1952; became A.C.A.S. (Operations) in 1952-53; was C.-in-€ 
2nd T.A.F. 1953-55; and was appointed C.-in-C. Bomber Com- 
mand in 1956. Since 1959 Sir Harry has been Commander, 
Allied Air Forces Central Europe 

He was awarded the A.F.C. in 1936, the last year in which he 
gave displays of individual aerobatics at Hendon. He won his 
D.F.C. in the early days of the last War. For his part in lead- 
ing a wing of Spitfires on the first escorted bomber raids he was 
appointed to the Distinguished Service Order, later winning a 
bar. He was appointed C.B. after the Normandy landing and 
made a K.B.E. at the end of hostilities 

Sir Roy Dobson, in making the announcement of Sir Harry's 
appointment, said that he had been chosen because he was a 
great leader, organizer and team builder. “He is one of the 
great commanders of our generation and he will be a great 
asset to our organization,” Sir Roy added. 


1960 Aero Exports 


URING 1960, exports by the British aircraft industry 
amounted to £142.3 million, compared with £156 million 
for 1959 The 1960 figure included £73.7 million for aero- 
engines—-which was a record—and £61.7 million for aircraft 
sales. The grand total included sales worth £35.5 million to 
dollar countries 
Since the War, the industry has exported more than £1,084 
million worth of its products, of which £356 million was for 
ngines, and half of which has been earned during the 
+ years The 1960 total represented 4.02 of total United 


aecrore 
past 5 


AIRLINES COMPLAINT.— Of the 31 long-haul international 
air operators using L.A.P., all but 9 have to use London 
Airport North. As L.A.P. landing charges are shortly to be 
raised to the highest in the World (see p. 112) it is under- 
standable that IATA has made formal complaint 
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Kingdom exports of produce and manufactured goods; it was 
the third highest ever recorded. 

Discussing the export figures, Mr. E. C. Bowyer. chic! 
executive and director of the Society of British Aircral! 
Constructors, said 

It is gratifying that the 1960 figure came so near to th 
1959 record For five consecutive years, from 1955-1959 
inclusive, the industry achieved new records, but more tha 
two years ago I saw fit to utter a warning that a dip in ot 
export trade was to be expected in a year or so It was cle 
at that time that the home demand for military aircraft had 
been curtailed and that the world’s airlines had over-bough 
1 added, however, that given real success in selling and the 
measure of Government support which all informed opini 
in the industry—and a good many people outside it--believed 
to be necessary, that dip need not be prolonged. 

“ Whilst I cannot, on the evidence, forecast a spectacula 
rise In Our export trade in 196], it is gratifying to note that th 
value of orders in hand for overseas customers last ye 
exceeded comfortably those held in 1959 Deliveries wil 
therefore. be brisk during the next twelve months and this wi 
be reflected in our export figures 

The next few years will see a keen battle for business i 
the aviation markets of the World and already sales teams fron 
the new airframe and aero-engine manulacturing groups of th 
industry are active. Given essential Government backing 
such matters as competitive export credits, the efforts of ou 
salesmen will, | am confident, meet with success.” 


£100 for Initiative 


PPLICATIONS for the 1961 John de Havilland Award arc 
invited by the Society of British Aircraft Constructors 

Worth £400, the award is intended to give the opportunity of 
experience in any field which may help in widening a man’s 
outlook and developing powers of leadership. Its emphasis 
on the spirit of adventure, initiative and resource 

Candidates must be British and between the ages of 18 and 
2S. They are invited to make their own proposals for the 
use of the award. These can be wide in scope although, it 
possible, they should have some relation to the aircraft industry 
or airline operation. Proposals might cover travel, academic 
raining at home or abroad, or technical, commercial or othe: 
experience at home or overseas. Proposals must not cover 
period longer than a year, part or all of which can be spent 
abroad. Full details are available from the S.B.A.C. offices at 
29 King St., St. James’s, London, S.W.1 

The 1959 award winner, David Hyde, went on an expedi 
tion of more than 28,000 miles through three continents 
Africa, South America and North America He and his 
colleagues studied airline operations and undertook market 
surveys in the more isolated areas of the countries they visited 


WORLD'S COSTLIEST 
Where London receives long-distance 


international air travellers 
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. and ASTRONAUTICS 
, . -]. a : hievements in British gliding and the continuous and unselfish 3 
\ Sunderland for Keeping ichiever gliding ar ) ; 
{ | o work he has performed on the gliding instruction side 2 
} ul 7uIeT ) € *c Bae 
ROM Mr. P. F. M. Thomas we learn that the French The ouis Breguet Memorial Trophy for 1960 has been : 
Government have generously offered to present a Short iwarded to M. Charles Marchetti for his work on the design ss 
. -velonment f nct t re I artic ‘te % 
Sunderland flying-boat to this country, for the purpose of preser ind developm« f Frene copters, with particular refer : 
vation [his is the outcome of the 15-month-old campaign ence to the Alouette This trophy was presented to the Royal 
£ ly hy by lat j ire 1 
to acquire a Sunderland and keep her maintained by voluntary Aero Club oe the late Sir Richard Fairey for annual award h . 
labour. The flying-boat will be beached and kept at Pembroke ‘M¢ Meld of rotating-wing aireral Both French and British 
P "e ‘ : < te 1 : »s fa t y 
Dock, where she will be on view to members of the public, at uojec Pe es =o : —— ‘% 
i small charge A trust called the “* Short Sunderland Trust ” i 
Ss now in process of forming, and will be responsible for the bes 


aircraft and her maintenance in good conditiot 


. New D.H. Prototypes 

4 Subject to approval by the French Government, the date - 

q for the Sunderland's homecoming will be Thursday, Feb. 23. [)' HAVILLAND AIRCRAFT are to build two prototypes 
of I 


with the two following days as alternatives, in case of adverse their D.H. 125 jet executive transport. This aircraft 1s 


weather conditions. She will be beached as soon as possible garded as a jet successor to the Dove; as mentioned on p. 124, 
. afterwards Ihe official handing-over ceremony, which will it was referred to last week by Mr. J. C. Bamford when he 
be on an elaborate scale, will take place at a later date probably took deliverv of a Dove 8 It is expected that both civil and 
two months or so afterwards military versions of the D.H. 125 will be produced. ig 
The Sunderland which the organizers hope to obtain is The D.H. 125 is to have, we understand, two rear-mounted ee 
ML.824. which was “Z” of No. 201 Squadron towards the jet engines, probably of turbofan type. It will carry up to : 
“nd of the last War, and flew from Pembroke Dock on anti eight passengers De Havilland are unwilling to give an\ 3 
submarine and convoy escort duties details about it at this stage and state that the specification ‘i 
has not yet been decided. It known that a mock-up of the ; 
« ype is Compiecte ; 
ss e. h P : The company has another project, the D.H. 126, which is 
Mer itorious Endeavour 7 apparently ; scaled-up version / f the D.H. 125 and ts regarded 
, ; as a turbofan Dakota-replacement No decision has yet been 
ROM 119 Piccadilly comes the news that the Britannia taken about its development. It appears that the earlier D.H 
lrophy for 1960 has been awarded to Mr. Tom Brooke- fox neta eine ee eee ee ee 
; 123. a projected twin-Gnome Dakota replacement, has beer, ' 
Smith “for his work on the Short S.C.1, culminating in his ironned - 
performance at the Society of British Aircraft Constructors = < 
Display when, for the first time, true vertical take-off was x 
demonstrated, followed by transition to normal flight and (‘ountdown al Strasbourg 
later, a vertical landing.” This trophy is awarded annually 
to the British aviator who, in the opinion of the Committee HEN the Strasbourg conference on the proposed Europeat 
z of the Royal Aero Club, has accomplished the most meritorious heavy satellite launcher ends this week, Mr. Peter Thorney- 
performance in the air during the preceding year. In 1959 it croft, Minister of Aviation, will be able at last to relax—at 8 
was awarded to No. 111 Squadron least for a while In the 20 days preceding the meeting, fe 
The Geoffrey de Havilland Trophy for 1960 has been awarded had travelled to no fewer than six European countries to gain 
to Mr. V. H. Bellamy for “ flying a Spitfire Mk. 8 in the Air support for the joint venture, and before that he had been 
Races at Cardiff on Jne. 4 at a speed of 254 m.p.h This to Australia, Canada and France 
trophy is presented annually in memory of the work of the Although no formal agreement was expected from the 
q late Geoffrey de Havilland. who was killed in 1946 when 12-nation conference which began on Jan. 30, it is nevertheless 
4 testing the D.H. 108 tailless aircraft arded as a most vital step in the negotiations. The Anglo ; 
Three Bronze Medals have been awarded by the Club. They French plan calls for the development of a three-stage rocket sf 
f go to Mr. B. F. Collins, M.B.E., “for his work in building employing a modification of the now abandoned Blue Streak 
up Southend Airport and for his active interest in aviation LRBM as the first stage Second stage would be based on 
over a number of years’: to Mr. J. M. Houlder, M.B.E., “ for French development work 
his services over the years to Light Aviation in the fields of Total cost of t joint venture over five years would be 


aerodrome operation, light aircraft radio development and for about £70m., which is in addition to the sum already expended 
his demonstration of the all-weather possibilities of this type by the U.K. Government in developing Blue Streak and its 
of aviation ind to Sgt. J. Williamson, R.A.F ‘for his test and support facilities. M Thorneycroft has said that 
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THE AEROPLANE 


and ASTRONAUTICS 


Matters of 
Moment .. . 


FIRST LANDING.—The Convair 
990, newest member of the Convair 
jet transport family, made its first 
flight on Jan. 24 and is seen here 
landing at North Island Naval Air 
Station, San Diego. The 990 is 
powered by General Electric Cj805- 
23 turbofans with target-type 
thrust reversers 


eight launchings were envisaged at Woomera. The first five 
would be purely test launchings but the last three could con 
ceivably place satellites in orbit 

Joining Britain and France at the Strasbourg meeting were 
Belgium, Denmark, the Federal German Republic, Holland, 
Italy, Norway, Spain, Sweden, Switzerland and Austria. 

It had been stressed before the conference began on Monday 
that the proposed co-operative venture would be concerned in 
no way with the military uses of launchers and satellites. During 
a visit to Stockholm on Jan. 27, Mr. Thorneycroft told a Press 
conference that on the political side, the proposed space 
programme would unite the countries of Europe in a venture 
that had nothing to do with weapons or trade blocs. Blue 
Streak was the only suitable European rocket that could be 
used; he did not consider it advisable to buy or hire a rocket 
from the United States 

Our Italian correspondent reports that at the Press conference 
in Rome on Jan. 21, Mr. Thorneycroft took the view that it 
was no longer true that only the United States and Russia 
had the technical and financial resources to undertake a practical 
space programme The united resources of Europe, backed 
by Gt. Britain and the Commonwealth, also had the capacity 
to initiate a programme of satellite launchings for peaceful 
purposes. He was convinced that the commercial possibilities. 
especially in the field of telecommunications, were too 
important to leave entirely to others. 

In this latter connection, it was stated in Bonn on Jan. 27 


a ae 
wn, Soak: 


that 
‘within the next few weeks ~ 


a delegation of West German experts would visit Britain 
to exchange information on tele 
communications satellites. The West German Posts Minister 
Herr Richard Stuecklen, made the announcement at a Press 
conference held jointly with the British Postmaster-General, M1 
Reginald Bevins, who was paying a two-day visit to Bonn. Mr 
Bevins said the possibilities of such satellites were * really quite 
enormous and whoever constructs a really effective satellite 
system will derive not only very great prestige but also money 
as well.” 

More details of U.S. private company projects for 
munication satellites, including that of NASA, are given on page 
123. While in Rome, Mr. Thorneycroft is reported to have 
said that European countries would be glad for the United 
States to join a European Space Programme. The European 
countries planning the co-operative programme, he said, were 
already in close touch with the United States. The U.S. Scout 
rocket would be used in high-altitude tests as part of the 
programme 


com 


Boulton Paul Take-over 


TAKE-OVER bid by the Dowty Group on Jan. 26 for 

Boulton Paul Aircraft, Ltd., foreshadows the end of one 
of the oldest members of the S.B.A.C The aircraft department 
of Boulton and Paul, Ltd., building constructors of Norwich 
came into existence in World War |. Perhaps their best-known 
tircraft for the R.A.F. was the twin-engined Sidestrand 

The offer, for the entire issued capital of Boulton Paul, was 
8s. in cash and one 10s. Dowty ordinary share for two 
5s. ordinary units of Boulton Paul. At closing prices on the 
day of the bid this gave Boulton Paul shares a bid value of 21s 
compared with a market value of 19s. 6d. The Boulton Pau 
board is recommending acceptance of the bid. 

Today Boulton Paul Aircraft specializes in the production of 
power-operated controls and electronic research equipment. Its 
aircraft design staff is responsible for development and modi 
fications to military aircraft such as the Canberra T.Mk.11 
Under M.o.A. contract it has studied lifting and control fans 
for Vrow aircraft, as well as possible airframe configurations 

The Dowty Group is made up of many aeronautical and 
industrial companies, based both in Britain and overseas. These 
include Dowty Equipment, Ltd., producing aircraft landing gea 
hydraulic systems and components and hydraulic test equip 
ment Dowty Fuel Systems, Ltd.. which develops and manufac 
tures gas-turbine pumps, spill burners and fuel systems; Dowty 
Nucleonics, Ltd., producing electrical control systems and equip 
ment; and Dowty Seals, Ltd., producing precision components 
in natural synthetic and silicone rubbers, P.T.F.E. and plastics 


every 


V-Bombers: Hatch or Ejection ? 
N Air Council decision was reported in this paper's Jan. 6 
issue to the effect that on grounds of time, complication and 
cost, the present range of V-bombers will not embody ejection 
seats for the three rear crew members. In the House of 
Commons Mr. J. D. Cronin (Lab., Loughborough) took an 
early opportunity--on Jan. 25, the day after reassembly of 
Parliament—to ask the Secretary of State for Air why ejection 
seats were not to be provided for the whole crew instead of 
merely for the two pilots, adding that full ejector provision ts 
made for the USAF in the Boeing 47, 52. 58 and proposed 70 
bombers 
Mr. Juttan Amery replied that replacement of the existing 
hatch for rear crew by ejection seats would involve majo! 
modification. He went on to say that most emergencies occu 


SATELLITE SPRINGBOARD ?—Awaiting a Euro-Commonwealth 
decision to go ahead with a combined space-programme, the 
Blue Streak launching platform stands idle in the Western 
Australian desert. A model of the site as it would appear when 
finished, complete with satellite launcher, is on page 121 
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it altitudes great enough to permit escape of crew by the hatch 
ind inferred that in proper cases of this sort the pilots could 
sit tight at any rate long enough to steer the aircraft clear o 
populous areas before using their ejection seats. if not even 


» bring it down in safety Mr, F. W. Mutcey (Lab., Sheffield 


Park), pressed the point with regard to possible new versions 
of existing types and to new aircraft in the categor nd Mi 
Amery promised to examine the possibility of full ejecto 
provision in future 

It ma well be a fact that the general disrupt on attendant 


ng the present Victors, Vulcans and Valiants would 
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so impede the flow of production as to veto such a step at the 
present time. It may also be true to say that most emergencies 
tend to occur at height. But mosr is not all, (“Other people so 
seldom use this road that I make a practice of going round the 

* is hardly a promising line to take 
it a coroner's court, if one values one’s civic liberty.) 

In fact, of course, there ind can be no guarantee that 
emergencies will not occur comparatively near the ground. In 
lly recognized that an escape 
hatch is valueless—-lack of time and free space entirely preclude 
ifs use OW. HA 


corners on the wrong side 


such circumstances it is universa 


Near Disaster at Rome 


LL the evidence which has been possible to assemble on 
given the usual reticence of the Italian authorities 
ind the Operator concerned—indicates that an extremely serious 
ent to a Comet was avoided last week by the narrowest 
1 margins Ihe known facts are these At 21.30 hrs. G.M.1 
nm Jan. 25 a B.O.A.C, Comet 4 on the London-Johannesburg 

rvice (BA 115) landed at Fiumicino with its port inboard flap 
severely damaged and with various pieces of wood embedded 
n the undercarriage structure 

Records maintained at Rome A.C.¢ show that the Comet 


‘lowed a normal flight plan in that it reported over NDB/VOR 
Elba and NpoB/Giglo in a routine manner At 20.27 hrs. G.M.1T 


reported its position over NDB Civita Vecchia at 13.000 feet 


ind was cleared to make a direct approach to Fiumicino 
Civita Vecc NDB is the normal stacking area for all jet traffic 

entering Fiumicino from the 

north. The ¢ 

required to hold and on 
l to make a 
direct approach to Fiumi 
cino, the Trequency Was 
changed that of Fiumi 
ino Tower and at no time 


met 4 was not 


SE NA thereafter did the Comet 
; eturn to the oe 
» “Me Ciruswo frequency 
SS = 3543 FT. At about 20.45 G.M.T. the 
"4 inhabitants of the little 
ae Village on the slopes of 


Monte Cimino were alarmed 


by the noise of an aircraft 


flying very low in_ the 
vicinity The aircraft left 
CIVITAVECCHLA visible evidence of its low 
passage in the form of a 


number of trees with then 
tops broken off and various 


(BR0ME | pieces of aircraft wreckage 
MY | 


Among these pieces was a 


| f 
| Section of sluminium, 
| reported to resemble a door 
FIUMICINO or cover All this wreckage 


“ has now been collected and 
will be inspected and identi- 
fied by the Ministry of Aviation investigation team which has 
irrived in Rome 
iin in the vicinity of the village is between 3,500 ft 
It ibove sea level 
the eventual report of the official inquiry, there 
facts concerning the Rome terminal area which, even 
e relevant to this accident, are of interest 
nt to note is that Rome A.C.C., whose main function 
rcise a positive control of all scheduled traffic in 
®, where it is 
nee radar which 
ome is equipped 
| e Of apparatus 
Osi control of all traffic 
n the Rome terminal area between 13.00 hrs. and 19.00 hrs 
| Between 08.00 hrs. and 13.00 hrs. it monitors 


tn p ed control of Rome A.C.C., payi rticular 
ittention to the stacks over the Civita Vecch Bolsena 
beacons Thus, at the time of the Comet accident, no radar 
was functioning in Rome A.C The simple reason for this 


s that not sufficient controllers are available to man the radar 
TX 24 hours a day. 

Fiumicino has Irs on the main 16/34 runway This 11s is 
nstalled a PAR, but this is only 


le at 30 minutes’ notice and does not, therefore, normally 


NEAR THING.—The damaged flap 


monito ILS app oaches In effect, this means that, afte: 
19.00 hrs., local, 11S is the only approach aid available. 

On the night in question, the weather conditions were 
moderate visibility in rain and an ILS approach would have been 


the normal procedure In fact, when the B.O.A.C. Comet 
finally landed at Fiumicino it carried out an ILS approach. The 
IFR procedure usually followed by jets approaching from the 
north is to fly on a course to intercept the ILs glide path at a 
convenient angle, at comfortable distance from the runway 
The vor at I no is an aid available to assist pilots in 
carrying out this procedure. When the Rome A.C.C. surveillance 
radar is in operation, it can line up aircraft with the runway, 
on the ILs glide path. down to heights of 300 ft. above ground 
level 
At Rome, jet traffic is separated from conventional traffic 
All traffic southbound to Rome flies the airways as far as NDB 
Giglio. At this point conventional traffic proceeeds via NDB/VOR 
Bolsena into Fiumicino and jet traffic via Nop Civita Vecchia 
The two beacons are some 60 km. apart 
Let us consider the hypothetical case of an aircraft captain 
who. in command of a jet, thought he was over NpB Civita 
Vecchia and had received clearance for a direct approach into 
Fiumicino and was letting down accordingly, on course. Suppose 
he was, in fact. for whatever reason, over Bolsena NDB when 
he started his let-down, what would have been the outcome? 
e¢ mountains at Monte Cimino in 


The aircraft would have hit th 
the area in which an unidentified aircraft cut off the tops of a 
number of trees. Having no radar functioning, Rome A.C.C. 
would be entirely unaware that this was happening. Rome’s 
new intercontinental airport at Fiumicino does not have a func 
tioning radar which can pick up aircraft off the stack at Civita 
Vecchia or Bolsena So Fiumicino Tower would also be 
unaware of the situation 

The distance from Bolsena NpB to the point of impact with 
the trees on Monte Cimino is about 30 km. An aircraft letting 
down from Civita Vecchia NDB, on an approximately similar 
heading, would have been between 12 and 15 km. from the run- 
way in use when 30 km. beyond the beacon and, if making a 
direct approach, would not have been much above 3,000 ft. 

An inquiry into the accident is being conducted both by the 
Italian authorities and by a team which has arrived from 
England headed by the Assistant Inspector of Accidents at the 
M.o.A. Among the passengers in the Comet was Mr. Duncan 
Sandys, ex-Minister of Aviation, who might be considered as an 
expert witness Whatever the findings of the inquiry, this 
accident emphasizes again the value of radar in avoiding 
disasters in the air and the necessity for international airports 
to be properly equipped.—T. D. CALNan. 
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Aviation News 
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MIRAGE ENGINE.—An_ R.AA.F 
technical team of eight, including a test 
pilot, left Australia last week-end to visit 
France They will advise whether the 
French Atar or British Avon turbojet 
engine will be more suitable for 
Australian Mirage IIIs 


EXECUTIVE CHARTERS, — 
McAlpine Aviation (the business flying 
division of Sir Robert McAlpine and 
Sons) is applying for an Air Operator's 
Certificate so that its Cessna 310 and 
Piaggio P.166 can be used for charter 
flights 


SPACE POWER.—Prototype of the 
first SNAP experimental nuclear reactor 
for use in spacecraft, developed by North 
American Aviation in conjunction with 
the Atomic Energy Commission, has 
successfully completed ground tests 


PLASMA-JET.—A_ small = plasma-jet 
device, built to test new methods of 
stabilizing space vehicles, was fired con 
tinuously nearly 4 million times during 
a recent test run at General Electric 


MYSTERY SOLVED? — A solution to 
the disappearance of the French aviators 
Nungesser and Coli on a flight from Paris 
to New York in 1927 may have been 
found following the discovery of part of 
in instrument panel by a Maine 
fisherman. Small pieces of wreckage have 
been regularly hauled up off the coast 
of Maine, but the latest find is the first 
to be identifiable 


D.H. CANADA,—The special products 
division of de Havilland Aircraft of 
Canada, Ltd.. has moved into new 
premises at Downsview, Ontario, taking 
over what was iormerly the engine 
division establishment and its engine and 
propeller work 


SKYBOLT VULCAN. A Vulcan 2 of 
83 Squadron. Bomber Command, was due 
to fly to Los Angeles last week-end for 
tests associated with the Skybolt ALBM 


RB-47 SURVIVORS FREE.—The two 
surviving members, Capts. Olmstead and 
McKone, of the Boeing RB-47 which was 
shot down last July over the Barents Sea 
on a mission from Brize Norton, Oxon. 
were released by the Russians last week 
and have returned to the U.S The 
release followed discussion in Moscow 
between the U.S. Ambassador and Mr 
Kruschey President Kennedy has 
directed that flights penetrating Soviet air- 
space would not be resumed, in continua 
tion of current U.S. policy An East 


in General 
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LAOTIAN HARVARD.— One of the four North American T-6 armed trainers 

presented to Laotian Army Aviation being refuelled between sorties at Vientiane 

Armed with machine-guns in underwing pods, the Harvards have been used for 
ground-attacks on the Pathet Lao rebels 


German report that 11 American airmen 
were captured when their Lockheed C-130 
was shot down in Russia on Sept. 6, 1958. 
was denied last week in Moscow. Gary 
Powers, jailed pilot of the Lockheed U-2, 
has written home to say that he may be 
released soon 


G.P.O. SATELLITE RIG. —~A working 
demonstration of the use of parametric 
amplifiers in a 960 Mc/s. receiver, to pro 
vide reception from a satellite. will be 
included in the G.P.O.’s Communications 
Feature at the 1961 Electrical Engineers 
Exhibition. Earls Court, Mar. 21-25 


SPACE OPTICS..-Grubb Parsons. the 
optical concern, are reported to be 
working on the mirror of a telescope for 
mounting in a British “ heavy satellite.’ 


WIRE PROPULSION? — US Au 
Force is investigating the use ol 
‘exploding wires” made of magnetic 
materials which can be accelerated and 
controlled by magnetic fields for the 
electrical propulsion of space vehicles 


AEROPHILATELY.— To commem 
orate the 35th year of publication of The 
4ero Field, believed to be the oldest 
aerophilatelic periodical still publishing 
Francis J. Field, Ltd.. is offering a prize 
of £50 to be given for original research 
into aerophilately. Entries are to consist 
of a written paper only. Full details are 


available from The Aero Field Award, 
1961. Francis J. Field, Ltd... Sutton Cold 
field. Warwickshire 


POLARIS CRUISER. 
to convert the nuclear-powered cruise 
U.S.S. “Long Beach.” into 
launching platform for eight 
FBM’s 


BANG ON.--Third successful test ot 
i Polaris A-2 FBM was made from ¢ ipe 
Canaveral on Jan. 10 It covered 
distance of 1,600 miles 


NAVY “EYE.”—Contract for the 
US Navy's weather 
satellite, Renae. has been awarded to the 
Radio Corporation of America 

SATURN PROTOTYPE. First fligh 
weight Saturn booster is expected to be 
Static-tested shortly at NASA’s Marsha 
Space Flight Center, Huntsville, befors 


a surtace 
t 


Polaris 


reconnaltssanee 


being taken by barge to the launching 


site at Cape Canaveral 


TEST FOR BIMBO. — Static testing o! 
the 40.000-Ib. Aerojet-General segmentes 
solid-propellent rocket engine, Bimbo, is 
expected to begin shortly 


SUPER SOLID. An 
solid-propellent rocket engine of 2.4m 
Ib.s.t.. 63-ft. long by 14-ft. dia. is bei 
proposed to NASA by Thiokol. Burnit 
time would be 82 sec 


nN 


SPACE CHIMP.—Preparations we 
being made this week at Cape Canave 
to launch a chimpanzee in a Redstone 
boosted Mercury capsule After ascending 
some 115 miles on a ballistic tr 
capsule was expected to parachute int 
the sea about 290 miles downrange 


LJECLOTY 


SPACE BOMBERS? — According 
Washington report, the U.S. has a project 
called Positive Control Bombardment 
System which would involve large num 
bers of three-ton * jump-down ™ satellites 
carrying H-bombs. Each satellite would 
be within range of its appointed target 
for 18 min. during each circuit of the 
Earth and would be triggered by radio 
command 


QUALIFIED CRUSADER. — Following 
completion of its carrier qualification 
trials on board the U.S.S. « Forrestal,” 
the Chance Vought F8U-2N, all-weather 
version of the Crusader armed with four 
Sidewinder AAMs, has entered service 
with the U.S.N. and the U.S.M.C. 


U.S Navy Is 
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Commercial Aviation Affairs 


VISCOUNTS FOR LA.C.— The Indian 


Airlines Co poration expects to take 
delivery of four more Viscounts (making 
t total of 14) this year in addition to five 
Fokke F-27 already on order 


SOUTH ATLANTIC ECONOMY. 
I rom Ma l economy class fares will be 
ntroduced by [LATA airlines on the 
ervices between Europe and South 
America This was announced in Paris 
before the opening of the IATA cargo 


conference 


ELECTRAS BACK.—Among the first 
have the modifications completed 
Cathay Pacific Airways’ two Lockheed 
Electras have now been certificated by 
the F.A.A. and were due to be flown from 
Burbank to the operator's Hong Kong 


ise before the end of last month 


INTERNATIONAL SYMPOSIUM. 
The Federal Aviation Agency plans to 
conduct an international Symposium on 
viation research and development. The 
five-day session—the first of a series of 
innual meetings —will be held at Atlantic 


City on Apr. 10-14 


RIDDLE TO WORK.—During this 
nonth Riddle Airlines will start to operate 
ts MATS overseas contracts with 
DC-7Cks. Three A.W. Argosies had been 
lelivered by Feb. 1 and all seven, plus 
ven DC-7CFs, will have been delivered 


AIR ARAB.--Plans for a consortium 
of the major Arab airline companies are 
to be discussed in Baghdad later this 
nonth, when the proportions of the pro 


posed £17 million capital to be contri 
buted by the various states will be worked 
it 
ELECTRA DELIVERY.— The first 
Garuda Indonesian Airways’ three Lock 
heed Electras arrived at Djakarta on 


ae ma 


y 
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HELICOPTER LOADING 
—A mock-up of the rear- 
loading system developed 


for the Boeing Vertol 107M | 
helicopter which will carry 

vehicles, troops or cargo ” 
Ja 23 at the end of an _ 11,000-mile 
delivery flight by way of Honolulu, Wak« 


Island, Tokio, Hong Kong and Manila 


FLAP TROUBLE.—Last week four of 
B.E.A.’s seven Comet 4Bs were tem 
porarily withdrawn from service following 
the discovery, during a pilot’s pre-flight 
check, of a flap hinge-bracket fault. The 
other three aircraft were inspected and 
cleared B.O Af s ¢ omet 4s were not 
iffected; they have different brackets 


F.A.A. BOEING.—The contract fo 
one Boeing 720 has been confirmed by 
the Federal Aviation Agency, which will 


use the aircraft in connection with train 
ing safety inspectors. The F.A.A. Boeing 
will be a 720-027, similar to those in 


production for Braniff 


PILOTS’ PAY RISE.—A new salary 
scale has been agreed between BALPA 
ind the British independent airlines, in 


be & ae eee q | 


bit 


Pe 


tad a olay 


which the pay received by pilots, first 
officers and second officers will be related 
to the type of aircraft flown. There are 
seve! craft weight categories, and the 
top salary for a pilot on the heaviest 
now £3,250 a year. 


iircralt is 


EUROPEAN TRAFFIC. Statistics for 
the I! member-airlines of the A.R.B. 
show a 17°. growth in passenger-miles on 
intra-European traffic in December, 1960. 
Seat-miles increased by 22 and the 
iverage passenger load factor fell from 
49.5 to 47.4 


FRAINING CRASH.--A Boeing 707 
of American Airlines, on a training flight, 
crashed into the sea off Long Island on 
Jan. 28 The six occupants were killed. 


GARUDA ACCIDENT.—A DC-3 of 
Garuda Indonesian Airlines crashed on 
Jan. 24 on a flight from Dyjakarta to 
Bandung. The 15 passengers and crew of 
six were killed 


News About People 


B.J.H./E.A.P.— M B. J. Hurren, for 


iny years sales development and pub 
licity manager to the Fairey Aviation Co.. 
Ltd. has been appointed director in 
harge of the U.K. and Commonwealth 
ctivities of European Aviation Press. 


l.td., publishers of the French periodicals 
{yiation Magazine. L’Air and Les Ailes 
His address is 140 Cromwell Road 
London, S.W.7. President and directo 
general of E.A.P. is Pierre Laurevs. one 
time Spitfire fighter pilot who won the 
D.F.C. while serving with the R.A.} 


E.E. TEST PILOT.—Mr. J. L. Dell has 
been appointed chief test pilot of English 
Electric Aviation, Ltd. He succeeds Mr 
R. P. Beamont who has taken up his new 
post as deputy chief test pilot of the 


R.R. APPRENTICES. —The 
Rolls-Royce annual appren- 
tices’ awards day was held 
on Jan. 25; here B. Poxon 
receives his certificate from 
Mr. F. Vincent Everard 


British Aircraft Corporation Mi 
Beamont will continue to be manager of 
flight operations and a special director of 
English Electric Aviation 


THORN SALES.—Thorn Electrica 
Industries, Ltd., has appointed M 4B 
Tilleray sales manager of its industria 


division 


BATTERY SALES. Chloride 
Batteries Ltd Manchester has 
ippointed Mr. M A. Griffith-Jones 


general sales manager 


AFRICAN STUDENTS. — Fourteen 
Ghanaian ipprentices have arrived in 


England for advanced technical training 
it the Bristol Aeroplane Co. Technical 


College as the result of an arrangement 
between Bristol Aircraft and Ghana Ai: 
Ways 


SAUNDERS CHAIRMAN.—Follow 
ing the death of Mr. J. C. Billingham. 
Mr. P. T. Stephens has been appointed 
chairman of the Saunders Valve Co., 
Ltd 


G.E.C. CHANGES.—Mr. T. B. O 
Kerr is now deputy managing director of 
the General Electric Co., Ltd. Mr. E. H. 
Davison has become financial director of 


the company 


BLACKBURN AWARD.—W. Bishop 

receives a Robert Blackburn memorial 

prize from Sir Roy Dobson at the pre- 

sentation of Blackburn apprentice merit 
awards on Jan. 16. 
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Air Transport 


IATA Protests to the 


OLLOWING an official but unavailing protest to the 
Minister of Aviation on Jan. 25, the International Ai 
Transport Association issued, on Jan. 26, a summary of its 
arguments in relation to the proposed 334° increase in landing 
fees at U.K. airports. The final protest—which followed earlier 
correspondence—-was made by IATA’s director-general, Su 
William Hildred, in a_ personal interview with Mr. Peter 
Mhorneycroft, who, to use the words of the Association's release. 
declined to change his plans.” 

The arguments used by IATA are reasonable enough and the 
case for the 40 airlines using U.K. airports had, in all justice, 
to be thoroughly aired. Whether it was sensible of the Associ- 
ation to include, in its public statement, a series of suggestions 
for improving the financial position of U.K. airports is another 
matter. One of the Association’s principal points concerns the 
airlines’ “ desperately small operating profits.” Unless they are 
specifically asking for a subsidy, they cannot logically, on 
these grounds, ask to be protected from charges for technical 
and other services rendered 

The most important of the IATA recommendations is that an 
independent authority should be set up immediately to look 
after the main U.K. airports. The point is made that an airport 
need not be self-supporting before such an authority could 
take over This view ts, we believe, in opposition to that of 
the Ministry, which considers that such an authority would 
lose its effective independence if it could operate only with 
the help of grants from the State 

IATA proposes that the Government should * bear an equit- 
able portion of the costs involved“; would be responsible for 
(and pay for) all navigation and A.T.C. facilities: and might 
even assume responsibility for capital expenditure and the 
interest thereon—-arrangements which would certainly leave the 
authority in a fairly comfortable position 

Ihe principal advantages cited by the Association for such 
in independent authority are that it would be less susceptible 
to parliamentary pressures; be better able to deal with labour 
problems; have greater freedom in developing non-aviation 
sources of revenue: be on closer terms with its customers: and 
have more freedom in the adoption of commercial practices and 
procedures 

All of which is sound enough—but it is worth remembering 
that the Port of New York Authority, which must try to make 
its airports pay, charges landing fees which, as the table on this 
page shows, are high by World standards 

This table gives some idea of the immense variation in fees 
which bear no relation, so far as international airports are 
concerned, to standards of equipment and facilities, or to any 
obvious criterion of value received. The fees seem to be entirely 
arbitrary and laid down independently according to local or 
national wishes except, no doubt, in cases where municipalities 
or nations deliberately set out to attract traffic. The 707-320 
landing fee of £22 at Chicago (Midway), the World’s busiest 
airport, and of £5 at Los Angeles, make little sense in relation 
to the £122, which is the maximum to be paid at New York 
International. Even the fees in Europe vary by upwards of 
100° at major airports 

The points made by IATA—in addition to the obvious one 
that the proposed Apr. | increase will make U.K. landing fees 
by tar the highest in the World for main airports——are these 

1. The proposed charges will be entirely disproportionate to the 
amount of traffic involved 

The additional cost to the airlines (about £1.5 million) will 
be unduly heavy If other States follow suit with increases there 
will be a serious inflation of air transport costs 


The assertion that airports must be fully self-supporting cannot 
sensibly be made without consideration of the financial and other 
benefits accruing to a community or nation by reason of the 


existence of these airport facilities 

4. Deficits at a dozen airports are, in effect. being financed by 
charges on airlines which use only a few of them 

5S. The airlines are apparently to be made responsible for costs 
which should be borne by the Government 

6 According to other airport costing concepts, London and 
Prestwick are profitable now and will become more so. If adminis- 
trative costs and interest on capital are excluded these airports made 
in Operating profit of £252.000 in 1959-60; if costs of technical 
services are also excluded the profit was £1.300.000 

7. Evidence suggests that U.K. airport costs are well above those 
of other comparable airports. The operating cost per commercial 
landing (excluding technical services) at London in 1959-60 was 
£57: at two comparable airports in the U.S.A. the costs were £10.5 
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Ministry 


LANDING FEES AND TRAFFIC 


Some Comparative Figures: Fees are for Boeing 707-320 or DC-8 intercontinenta 
(take-off weight 311,000 Ib. assumed) 


Landing Fee ponte Passengers 
Airport (to nearest £)| Movements —— 
1959 7 

London (Heathrow) 181* 118,809 4,097,058 
New York (Idlewild) 122 209,043 6,994,264 
Chicago (Midway) 22 345,170 9,658,116 
Los Angeles 5 234,446 5,893,387 
San Francisco 26 139,754 4,111.22 
Miam 56 178,174 4,248,064 
Paris (Orly and Le Bourget) 115 (might) | 85,157 2,973,676 
Brussels 117 (night) 42,518 689,779 
Rome 102 (night) 58,656 1,226,251 
Copenhagen 74 (might) 58,148 1,469,800 
Frankfurt 71 64,718 1,605,009 
Zurich 58 (night) 46,342 1,117,794 
Amsterdam 50 (night) 44,425 1,134,787 
Hong Kong 139 10,729 318,828 


* £240 from Apr. 1 


and £3.2: at Copenhagen they were £17. [It should be noted her 
that London accepts only airline-type aircraft, so the average cost 
will be high.] 

8. Other revenue sources at U.K. airports, and particularly 


London, have been neglected. Only 9% of total 1959-60 revenues 
for U.K. airports came from “ miscellaneous ” sources. Some U.S 
airports collect 50 or more of the revenues from concessions and 


other non-aviauion sources 

9 Non-technical facilities at U.K. airports, and at London i 
particular, are deficient by comparison with those at other importan 
irports 


The F.A.A. and Slush 


EW operating rules for take-offs from slush-covered runways 

have been proposed by the Federal Aviation Agency. Fo 
the past year or so, the F.A.A. has required cancellation of 
take-offs if more than half an inch of slush was present on 
the runway. In place of this “ blanket” order, the new pro 
posal relates the effect of slush to specific aircraft types and 
requires weight to be reduced or runway length increased 
iccord ngly 

The F.A.A. position is thus similar to that taken up las 
month by the Ministry of Aviation, which listed in Circula 
8/1961 (see our issue for Jan. 20) the deterioration of take-oft 
performance of various aircraft types in different depths of 
slush. (See Correspondence p. 129). 

Research data used by the F.A.A. in drawing up the draft 
regulation were previded by NASA, and the whole proposal 
has been developed in joint consultation with the airlines. It 
will place responsibility upon the operating airline fo 
measuring the depth and density of slush at several points 
along a runway and reducing the take-off weight of the aircraft 
to the safe limit for these conditions. Comments upon the 
proposal are now being sought, and it will be incorporated 
in due course in Civil Air Regulations 


Independents in Competition 


ETAILS are given in the third issue of Civil Aviatior 

Licensing Notices of a series of applications from Cunard 
Eagle Airways for licences on a group of 19 European routes 
Like the Cunard Eagle application for North Atlantic services 
discussed in our previous issue, and the three groups of services 
sought by British United, these latest requests are clearly 
intended to test the Minister's intentions. They introduce a 
new factor, however, in that they are, in most cases, in con 
petition with the B.U.A. applications, as well as with existing 
B E A. services. 

It can hardly be expected that the Air Transport Licensing 
Board will carry the policy of multiple designation to the point 
of allowing three operators to compete on a single route. So 
a decision will have to be made between British United and 
Cunard Eagle. Such a decision might well be made on a broad 

(Continued on page 113) 
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TURBINE POWER | 


means improved 


PERFORMANGE 


Developed from an earlier 


piston engined version the Gnome engined 
Whirlwind helicopter combines turbine 
power with an already fully proven 
transmission system to provide lift 


in excess of all previous performance. 


The lower installed weight 

of the free turbine engine and the 
elimination of the clutch assembly 
enables the disposable load 

to be increased and also gives 

greatly improved performance in high 


temperatures and at high altitudes. 


The turbine installation 
reduces noise and vibration 
and leads to 

mechanical simplification, 
longer component life and 


improved operating economy. 


Recent development progress means 


that this aircraft can be made available 
to civil and military operators powered 
by either: 


de Havilland GNOME Turboshaft Unit, 
or Alvis Leonides Major Piston Engine, 
or Pratt and Whitney R.1340 Piston 


Engine 


WES TLAND the great nome in HELICOPTERS 


WESTLAND AIRCRAFT LIMITED YEOVIL ENGLAND 


Incorporating 
SAUNDERS-ROE DIVISION, BRISTOL HELICOPTER DIVISION, and FAIREY AVIATION DIVISION 
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Squadrons of today’s Royal Air Force—No. 3 of a sertes 


“ELLE; 
EGE TIN Go 
TriGcErSsS 


—in the Mach 2 era 


N° 74 Squadron was formed in 1917 and went to France on March 31st, 1918. It went into 

action almost immediately as part of the newly-formed Royal Air Force and, in eight packed months 
of dog fights, gained its title of the Fighting Tigers by destroying 224 enemy aircraft. 

Captain Mick Mannock, V.C., D.S.O. and two bars, M.C. and bar, one of the flight commanders, 

was the top scoring pilot in the Service with 73 victories to his credit. The Squadron was disbanded 

in 1919 and did not re-form until 1935 and when war broke out was ready with Spitfires. 

Dunkirk saw the Squadron engaged in pitched battles lasting from first light to dusk, and then, with no 
breathing space, the Squadron was in the thick of the Battle of Britain—and earning itself a permanent 
place in history. One day was outstanding even in that incredible four weeks. On August 11th, 1940, 
‘Sailor’ Malan led his Squadron into battle from Biggin Hill four times. 24 enemy aircraft were 


destroyed and 14 damaged. A good day’s bag, even for the Fighting Tigers. 
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SQUADRON LEADER 


year-o 


-karting club. 


J. F. G. HOWE 12s an 
ld South African. He ghter comib 
pilot in Korea with the after a s} 

Force, and later as a 74 Squadron 
before coming to thi enthustasti 

1. in 1954. Hts first really ha 
n Vampires and in 1956 big prot 
e Hunter 4 with No. 222 sub-soni 
four nths’ detachment ‘Really keer 

Viarine Commando —unt 
43 Sou Nn 1987 ) doe mnie? 


YING OFFICER VAUGHAN 
ADFORD, 22, was educated at 
ncaster Grammar School 
nd joined the R.A.F. in 1956 
a cadet at Cranwell. Passed 
tin 1959 and flew Hunter 4's 
re jomntne 74 Squadr in 
6 In rege f Sgquadron 
1 ind a the Squadron 
TTT, j j dig embellishe 1 hh 
orp art ? Does ab , 

and admires Granhai 
itherland and Picass ind, 
een fi as paintin 

€ Ji 4d " Crest== ri tl 
present l tiger’s head— 
the ? hangar hale 
uting to fiy. Plays squash and 
if and 1s a member of the 


FLIGHT LIEUTENANT JIM BURNS, 
25, wer f Andover Gy wrrpiar 
School and joined the R.A.F 
im 198523 @ soon as he 7 d 
€ Nous “i Pa ed ( ut fre | 
Cranwell in 1955 and fle 
Vampires and Hunters. Fle 
Venon ith No. 11 Squadron 
in’ Wunsdorf, Germar ind 
returned Hunters h N 


65 Squadron in 1957. He 
married just before 


Lightning 
nunutes belund at first but noc 
it’s marvellous.”’ Heis a Deput 
Flight Commander and also 
Squadron Officer 
Likes shooting (12-bore), fishing 
sea) and driving his Victor (car 
not aircrajt). 


Weapons 


] on instructing, 
1 February, 
a both the Lightning (“You 
think to keep up ¢ 


the beginning 


great outfit”’ 


Hunter 4 and Hunter 6. Went on the day 
t ut leader course in 1959 and, 


took ower 


1960. He *s very 


ith it—the 
is fo stay 
the men he commands 
Unmarried 
ear—he plays squash and 


ri hen he has the rineé 


FLYING OFFICER DAVIE JONES 
26, educated at Aldenham, 
joined the R.A.F. in 1956 and 
in Canada 


im 1985, 7 


trained for two years 


before returning, 


in Hunter 4’s. Later that year 

he joined 74 Squadron and 1) 

Au TuSTt, 1960, converted witti 

the Squadron from Hunters to 
ly , 


Lightning To him, the 
htmng “fits your hand like 
nade glove.’ Hi 


Passion 1 ariving—either 1 


frer 


ro-kart (he’s the secretary of 
lub 
prefe spell it) or his Austin 
Healey Sprite. Has been known 
to play the harmonium. 


prefers to 


, The R.A.F. needs more men like these 


While the basic qualities of a fighter 
pilot have changed little since the 
R.A.F. began, fighter aircraft have 
evolved at an almost explosive rate. 
and Malan, who personify the two most 
glorious periods in the history of 74 Squadron, were both 
brilliant fighter pilots and leaders. If Malan had fought 
in 1918 and Mannock had been in the Battle of Britain 
the record would be substantially the same. 
But this juggling with history is meaningless if applied 
to aircraft 
74, appeared only twenty years before the Spitfire but 
the technical gulf between the two is immense. And now 
the Spitfire itself is a museum piece compared with the 
latest aircraft in Fighter Command—the Lightning F.1. 
74 Squadron is proud to be the first squadron equipped 
with the Lightning and everybody on the station is 
keenly enthusiastic about it. The pilots were all at first 
surprised at the sheer size of the Lightning, and then 
delighted by its performance: the men on the ground 
are intrigued by its many technical advances. This whole 
conversion process is rather like the testing of a new 
racing car when both drivers and mechanics are vitally 
concerned. The atmosphere in 74 Squadron is very 
similar. As soon as the pilots land they are asked by the 
ground staff how the aircraft and its various systems 
behaved. This interest is understandable. The Lightning 
is the first R.A.F. aircraft to be designed right from 
scratch as a weapons system. It is not just an aircraft 
which can carry weapons but an integrated design of 
aircraft and weapons. This doesn’t mean lack of flexi- 
bility; the Lightning carries two guns plus either two 
Firestreaks (which home on infra-red rays) or a battery 
of unguided rockets. Its radar and electronic systems are 
so far advanced that it can intercept and destroy an 
enemy aircraft in any sort of weather and without ever 
In the matter of speed, the sound 
barrier has become something of a misnomer. It is 
certainly no barrier to the Lightning which can exceed 
Mach 1 in a climb and over twice this speed in level flight. 
These high speeds created a new problem—the thermal 
Io cope with this—the heat generated in the 
skin of the aircraft—the cockpit is refrigerated. 
The Lightning has opened a new era in Fighter Command 
—and the pilots of 74 Squadron are leading the way. 


Mannock 


actually seeing it. 


barrier. 


The 4 
Royal 
Air Force 


With a flying commission you are guaranteed 
service to at least 38 (or for 16 years, if this is 
longer), and this may be extended to the age of 55. 
You can also choose to leave after 8 or 12 years’ 
service. There are a few commissions which allow 
you to leave after 5 or 8 years’ service. These 
periods of service carry tax-free gratuities: 
5 years — £775, 8 years — £1500, 12 years — £4000. 


If you serve to age 38 (or for 16 years), or longer, 
you receive a life pension of at least £455 a year in 
addition to a tax-free gratuity of at least £1365. 
Pay is excellent: at 21, as a Flying Officer you 
would earn £950a year; at 25, as a Flight Lieutenant 
on full allowances, you could be earning over £1750 
a year. 


To be eligible you should have, or expect to gain, 
G.C.E. (or equivalent) with five ‘O’ levels in 
acceptable subjects. 


If you are under 26, find out more about flying 
careers by writing, giving your date of birth and 
educational qualifications, to: Group Captain 
J. N. Ogle, A.F.C., A.F.M., Air Ministry (AP152), 
Adastral House, London, W.C.1. 


The S.E.s5, the first operational aircraft of 


; ae i OS eerie a 280 
ESS 6 ae a 
- Bo — 2 ee . Bsurts . aS . ey = ‘i a “ , CO ae st SS TORRE oe Cc ae vq 
; ee 7 fe: 
; f abt, Ying 
. at x 
: 
3 ‘ a ‘. 
: J or (. 4 Be 
i ‘4 4 > _ as 
| Ng ’ z 
= ; ' PP ry 
a : : .* = 
a i : ? : 
ms ) , ay! ‘ 
2) lhe ; * 
. : rel CU% —_ 
- i ¢ ; x ; <4 Ce _ A 
| 73 Ga > Viena | 
- oe s iy c ss \ : + 
a 2 ‘9 ae “si Aes y se 
p a 2 ee oe : a 
4 & 3 if - : 
te “i A , —_ ra pes 
aay . — oe : if 
a €§ i — a e hy 
=) 4 iy ._ vo a x ; 
fF . + — _ ccinis ie 
4S ; : a ai US ise 
EE “ 
assured, 30-==——m ce 
; erved as a fight a 
South African A 
flyar , mistructor, , 
.. untTy. and the } a 
; p as wistructing mS ae 
he moved over tot nd ty 
Squadron. Was op ; ep 
29 San ith the fF is a 
= aod ay "e5 7 ie 
4 a P | z “ . i . iT a 
; . —_— > >. : \ - » . t i . 
~ as 7 ae i aii 
7 » y 
4 J age ‘\] ~ a a I i i £ ‘3 \ 
a a a x . 1 rb 
= ' AG ae we “= 
; . . —— : ae . - noe 
; g ll > -¥ 7 \ “af \ E ‘ ss i 
“! {4 . 
es ag \ ‘. 
, bs ow a fi oN cs pelt a 4 
as 
a - 
ae” le 
Sie INTROS SNR - 


THE AEROPLANE 


and ASTRONAUTICS 


APRON SURVEILLANCE 


Television presents an all- 
round view of the complete 
parking area, eliminating 
the blind spots and en- 
abling the marshalling 
supervisor to see the num- 
ber and disposition of air- 
craft anywhere on the 
apron. 


TAKE A GOOD VIEW 


FEBRUARY 3, 


AIR TRAFFIC CONTROL 


Television can present 
tabulated flight progress 
information instantane- 
ously wherever it is re- 
quired in an air traffic 
control centre. 


DATA TRANSMISSION FOR AIR TRAFFIC CONTROL 


PASSENGER HANDLING INFORMATION 
ARRIVAL/DEPARTURE INFORMATION 
FLIGHT SCHEDULE INFORMATION 
FLIGHT MOVEMENT INFORMATION 
WIND TUNNEL OBSERVATION 

MET. BRIEFING 

DOCUMENT TRANSMISSION 

TRAINING 

FLIGHT TESTING 

RUNWAY OBSERVATION 


APRON SURVEILLANCE 


MARCONI 


TELEVISION FOR AVIATION 


Closed Circuit Television Division 
MARCONI'S WIRELESS TELEGRAPH 
COMPANY LIMITED 
BASILDON, ESSEX, ENGLAND 


RESEARCH 


Observation of after burn- 
ing in a gas turbine engine 
at a government research 
station. This is typical of 
the many research applica- 
tions for which television 
is being used to-day. 


1961 
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AFRICAN JETS.—Ghana Airways 
hopes to be operating the first of 
its three Vickers VC10s in 1964 
These aircraft will be similar to 

tial batch of VC10s for 
B.O.A.C. The proportions of 
VC10s and Super VC10s to be 
purchased by B.O.A.C., and the 
exact size of the « Supers,” is at 

present being reviewed 


Air Transport i soe ae 


(Continued from page 112) 
regional basis rather than on a route-by-route basis. with 
Cunard Eagle designated as the “ second carrier ” for long-range 
routes to North, Central and South America and the ( aribbean, 
and British United licensed for the short- and medium-stage 
routes in Europe and Africa : 

Apart from designating London (Heathrow) rather than 
London (Gatwick) as the U.K. terminal eight of the services 
listed in the Cunard Eagle application duplicate British United's. 
being those to Amsterdam, Brussels, Dublin. Dusseldorf and 
Frankfurt, Paris, Milan, Rome, Turin and Genoa Another 
seven of the Cunard Eagle destinations are also included in the 
series Of B.U.A. applications for seasonal services, being Venice. 
Nice, Palermo, Athens, Barcelona, Palma and Nicosia. 

Those services which Cunard Eagle has applied for, and 
which do not overlap the B.U.A. plans, are to Geneva. € open- 
hagen and/or Stockholm, Basle and/or Zurich. Hamburg. Berlin 
ind Malta from London; Dublin from Manchester and/or 
Liverpool; and Nice from Manchester and/or Birmingham 

All the applications specify the use of Viscounts. DC-6Cs 
ind Brita*nias initially, and Vanguards, Tridents or VC11s later 

British United Airways said last week that it would “ reluc- 
tantly “ oppose the Cunard Eagle application. Cunard Eagle 
similarly is opposing the B.U.A. application, while both are 
being opposed by B.E.A. It is generally supposed that these 
test cases will be considered at the first public hearing of the 
board, which is not likely to be held until March 


Ghana and the VC10 
HANA'S order for three Vickers VC10s. announced last 


week and briefly recorded in our previous issue, is further 
evidence of this young African State’s determination to establish 
its airline as the most important in Africa To this end, 
economic considerations are at present subordinated, with the 
esul hat tl S pure Nai (at present) ope il has ordered, 


during the past 12 hs, two Britannias, three Viscount 810s, 
six Ilyushin I]-18s, the three VC10s and, reportedly, two Boeing 


720Bs The Boeing order has not been confirmed and mav 
lapse in favour of that for the Vickers aeroplar - 

It is not entirely clear what use will be made of this equipment 
by Ghana (population 4.8 million), but Government policy is 
understood to centre upon showing the Ghanaian flag in as 
many World capitals as possible. Purchase of the VC10s mav 
be linked with transatlantic aspirations, although they will also 
be ideally suited to operations between Ghana and London. on 
which the two Britannias are at present used 

Four of the six Il-I&8s had been delivered by mid-Januarv. 
ind these, according to reports from Accra, are to be flown 
by Russian crews for five years. They will be used in place 
of DC-3s, on the route between Lagos, Accra, Abidian. Mon 
ovia, Freetown, Conakry, Bathurst and Dak ind also on 


new route to Beirut via Kano and Khartoum. The Viscounts. 
to be delivered this year, presumably will be used to open 
idditional regional services, and perhaps on domestic routes 
In addition to four DC-3s the airline at present has two D.H 
Herons for these services 
Ghana Airways came into being on Jly. 4. 1958. at which 
me B.O.A4 Associated Companies took a 40 interest and 
the Ghanaian Government undertook to underwrite anv losses 

the first full year of Operations, a net operating loss of 
, r . 


£174,212 was recorded Discussions have recently been held to 
consider acquisition of the B.O.A.C, shares by Ghana, but no 
decision has been announced B.O.A.C, has a seven-year 
management and training contract to assist Ghana Airways, and 
additional assistance is now being given by Russian ground 
personnel as well as the flight crews mentioned above 
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The New Administrator 


R. NAJEEB E. HALABY, a Los Angeles attorney and 

financier, has been appointed administrator of the Federal 
Aviation Agency, as we noted last week He succeeds Mr. 
Elwood R. Quesada, who was appointed to the position by 
President Eisenhower on Nov. 1, 1958, as the F.A.A.’s first 
administrator, The appointment is a political one; referring to 
Mr. Halaby’s appointment, President Kennedy said: “ We have 
looked for the best qualified and professionally competent man. 
We have found him in Jeeb Halaby of Santa Monica. He 
reports directly to me and will be my principal aviation adviser 
and administrator of the Federal Aviation Agency.” 

Mr. Halaby, who is 45, has been a private pilot since 1933, 
and was a Lockheed test pilot from 1941 to 1943. He then 
flew with the U.S. Navy as a test pilot until 1946, and during 
this period made the first transcontinental jet flight. From 
1948 to 1954 he was Deputy Assistant Secretary of Defense for 
International Security, and between 1955 and 1957 was vice- 
chairman, under Mr. William B. Harding, of the White House 
Aviation Facilities Study Group, whose report was in part 
responsible for the creation of the F.A.A 

The new administrator is a member of the Board of Directors 
of the Flight Safety Foundation and secretary-treasurer of 
Aerospace Corporation, a technical advisory group. 

Mr. Quesada, the retiring administrator, has established a 
reputation for toughness, particularly in his dealings with 
airline affairs. In consequence, he has at times been bitterly 
criticized by various groups, including the Air Line Pilots 
Association for his stand on airline pilots’ age limits; by general 
aviation groups for his insistence on safety measures which 
tended to limit their operations; and by some sections of 
Congress for his refusal to ground the Electra after the second 
structural failure in 1960 Nevertheless, he has given the 
F.A.A. a reputation for forthrightness and integrity and his 
departure will be widely regretted 


Embakasi Approach Incident 

HE very detailed report of the public inquiry into the 

wheels-up landing, on Oct. 29 last year, at Nairobi’s 
Embakasi Airport, shows how easily a non-standard approach 
technique can lead to trouble with a modern turbojet. The 
South African Airways’ Boeing 707-344—-which was about to 
be brought in on a very flat final approach at might in condi- 
tions of variable low cloud with a base of 100 ft.—touched the 
ground at aerodrome level when 9,000 ft. short of the runway 
threshold. Nose-undercarriage and other damage was caused. 

It appears that the captain, after descending to obstacle- 
clearance height and whilst reverting to visual flight (after the 
co-pilot had seen the approach lights) did not succeed in 
checking the descent. Thrust had been progressively increased, 
but the aircraft's attitude was such that loss of height continued. 

Because of the uncertain low-level cloud conditions the 
captain had decided to descend to obstacle clearance altitude 
(about 280 ft. above aerodrome level, or 5,615 a.m.s.l.) and to 
maintain this height on instruments until the approach lighting 
was in view and the aircraft was satisfactorily lined up with 
the runway The co-pilot had checked the speed as being in 
the safe range of about 145 kt. and had been calling out 
altimeter readings at 50-ft. intervals. More power was pro- 
gressively applied at 500 ft id 280 ft. and again when the 
co-pilot called out “ lights in sight.’ 

The marks in the black cotton soil showed that the 707’s 
nosewheels had been the first parts of the undercarriage to 
touch and that the main bogies had been on the ground for 
117 ft. after the nosewheel had collapsed and before the aircraft 
became airborne again. The period of contact was only 0.9 sec. 

The damage caused the complete failure of the artificial 
horizon system and the partial failure, at least, of the compass 
system. During the 40 min. between the premature touch-down 
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was flown on the primary 
means of vpF bearings, 


and the final belly landing, the 70 
instruments only and navigated by 
monitored by Api 

The report, produced in a remarkably short time, states the 
cause as being the result of an error of judgment on the part 
of the pilot “in deciding to abandon instrument flight and 
revert to visual flight in conditions where the visual reference 
available to him was inadequate for that purpose.” 

This finding is qualified by the statement that the pilot came 
to be in a position to make the error because of “ the practice 
allowed by his employer of not following the international 
concept of critical height, but in effect replacing that concept 
with one of obstacle clearance height.” The report praises the 
pilot's skill in completing the flight on primary instruments and 
without reliable heading information-—-adding a recommenda- 
tion that all transport aircraft should have an independently 
powered stand-by horizon 


Kleetra Accident: Inquiry 

A! the public inquiry into the accident to an Eastern Air- 

lines Electra at Boston on Oct. 4, 1960, held by the C.A.B. 
last month, the evidence again pointed to bird ingestion by the 
engines as the likely primary cause. The aircraft took off from 
Logan International Airport's Runway 09/27, reached a maxi- 
mum height of 140 ft.. and turned to the left through 90 
before crashing into the harbour less than 50 seconds after the 
take-off run had been begun. With the help of eye witnesses 
and two still photographs of the aircraft taken immediately 
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after lift-off, C.A.B. investigators reconstructed the flight as 
shown in the table in the previous column 

Between 75 and 100 dead birds were found about 4,000 f1 
along the runway after the crash, and the Electra veered 
slightly to the left at this point as it climbed away. Three 
of the four engines were found to have bird fragments in the! 
internal and external components, including No. 1, which had 
been feathered. Evidence was produced to show that after 
No had been feathered, there was a loss of power on the 
other engines, either through failure, power-deterioration, o 
deliberate reduction to maintain directional and lateral contro! 

The power available was calculated to have dropped to 3,500 
h.p., but it not certain, in what proportions, from which 
engines this was being delivered. The aircraft stalled and hit 
the water nearly vertically, but almost full power had been 
restored on all three engines at the time of impact. 

Evidence was produced at the hearing on the effect of bird 
ingestion in Allison test programmes. Iwo or three birds 
going through an engine would cause a power loss lasting fo 
about three seconds; at least eight were needed to result in 
an engine shut-down. Also described were Lockheed tests \ 
ascertain the maximum asymmetric power which could be 
controlled at 115-120 knots with two engines out, and to explore 
the effects of complete electrical or hydraulic failure, causing 
the control-boost system to be inoperative. With both port 
engines cut, control could be maintained at 115 knots with full 
power used on the starboard inner and zero on the outer, but 
less than 1,400 s.h.p. could be used on each starboard engine 
if the power were equally distributed. 

Other matters explored at the inquiry included Eastern Air- 
lines cockpit emergency procedures and the possible loss of 
forward visibility through smearing of the windscreen afte: 
Striking birds. A case was reported of an Eastern Electra 
abandoning a take-off (since the Oct. 4 accident) because the 
windscreen became completely covered by blood and feathers 


IS 


U.K. Secondary Radar Requirements 


S briefly recorded in our last issue, the Ministry of Aviation 

is introducing an experimental secondary surveillance 
radar to serve the Southern Air Traffic Control Centre at 
London Airport. This service is expected to start in May or 
June for the one sector covering Airway Green One and 
will, in due course, become fully operational and be extended 
to cover other areas of the U.K. airspace. 

When the service starts to become operational, which should 
be in about 18 months, it will be mandatory for all civil air- 
craft to carry a secondary transponder in order to operate in 
designated areas above a specified minimum height. Initially, 
this may be of the order 25,000 ft., buc subsequently the level 
will be progressively lowered 

In a secondary radar system a ground interrogator-responder 
generates interrogation signals which are received and replied 
to by transponder-equipped aircraft in coded form for eventual 
display on an A.T.C. ppt presentation. Four modes of interro- 
gation (A, B, C and D) are at present provided for, and the 
airborne transponder can transmit one of 64 combinations of 
six “information” pulses in reply. In addition to these 
information pulse codes, enabling various kinds of A.T.C. 
information to be conveyed, a special aircraft identification 
pulse can be transmitted by manual control on request from 
the ground controller 

The primary A.T.C. use of modes 
aircraft identification and tracking. Mode C, to be designated 
for automatic altitude reporting and incorporated into the 
operation of modes A and B, will disappear from the control 
unit; and mode D is for future expansion of the service. The 
secondary radar system should have an all-weather range of 
about 180 n. miles for aircraft at 30,000 ft., with a maximum 
operating height of 60,000 ft. 

It is possible for the side lobes as well as the main lobes 
of the system to interrogate the aircraft so that several responses 
of this one aircraft appear on the primary radar display, and 
side-lobe suppression facilities are now considered essential by 
both the M.o.A. and the U.S. Federal Aviation Agency The 
original ICAO requirement, adopted by the M.o.A., is for a 
two-pulse side lobe suppression system on interrogation mode 
B, but the F.A.A. have recently proposed an additional three 
pulse side-lobe suppression system for incorporation on mode A. 

This means that all civil aircraft wishing to use the S.A.T.C.« 
experimental service, and, later, to fly within the proposed 
mandatory U.K. secondary radar controlled airspace, will 
initially need to carry a transponder capable of two-pulse side 
lobe suppression on mode B. Operators flying over the United 


A and B will be for 


States will need to adopt the new F.A.A.-proposed requirement 
for three-pulse suppression on mode A. 

The F.A.A. started an upper-airspace positive control system 
in the Chicago-Indianapolis area in October last within the 
coverage of three long-range radars and between 24,000 and 
35,000 ft., but the secondary radar employed on this uses 
mode A without side-lobe suppression. American-built trans 
ponders used by carriers operating within this area have modes 
A and B with two-pulse suppression and will need modification 
to meet the new proposed F.A.A. requirement, which is not 
expected to become operational for two or three years 

The modification of existing British two-pulse transponders, 
manufactured by Cossor, to provide three-pulse operation on 
mode A involves a certain amount of new circuitry lo assist 
airlines who have fitted, or are contemplating the fitting of, 
two-pulse equipment to their aircraft, the company has arranged 
to supply later a modification kit which would make this trans 
ponder identical with those produced to operate on either 
system 

A total of seven or eight dual secondary radar installations 
will be required to cover the complete U.K. airspace. Initially, 
these will be two-pulse-only interrogator systems, but in time 
will be modified to provide three-pulse operation on mode A 
as well. No contracts for this equipment have yet been placed 
by the M.o.A., but the Cossor SSR.4G system meets these 
requirements 


The control unit for the Cossor secondary radar transponder. 
In the centre is the code selector and manual identification 
button, with the mode control on the right and the on/off 
standby switch on the left. Control positions for automatic 
selective reply and PAR facilities are also provided. 
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The Fighting Services 


R.C.A.F. Round-up 


ITH the delivery of more Canadair CP-107 Argus aircraft 
to the R.C.A.F. during the past 12 months the operational 
capability of the Canadian Maritime Air Command has been 


substantial increased The Argus anti-submarine squadrons 
operate on the east coast and one squadron, flying Neptunes, 
is based at R.C.A.F. Comox in British Columbia. During the 


year a considerable amount of work was undertaken in the 
search, localization and attack phases of anti-submarine warfare, 
ind a Maritime Air Command Argus set a new Canadian 
endurance record of 26 hr. 15 min 

Operating within the structure of NORAD, the R.C.A.F. Air 
Defence Command continued to operate its nine squadrons of 
CF-100s as part of the joint Canadian-U.S. air defence system 
Construction has started on the new SAGE (semi-automatic 
ground environment) defence system which is to be introduced 
into Canada during this vear. It will eventually supersede the 
nanual operation of radar 

As a result of this development, a disbandment programme 
for the 14 R.C.A.F. Auxiliary Control and Warning squadrons 
is being introduced. Those elements of the Ground Observer 
Corps located south of about the 55th parallel have already 
been released following major improvements of the Canadian 
radar network, although observer posts north of this line will 
continue to supplement the Distant Early Warning and Mid 
Canada lines 

During last year, siting was completed for the five heavy 
radar units to be built in Western Canada. Planned to augment 
and increase the efficiency of the Canadian Pinetree Line, these 
units will be located at Dana, Yorkton, Penhold, Cypsumville 
and Alsask. Contracts were also placed for the two heavy 
radars in Eastern Canada, at Moosonee and Chibougamau, and 
construction started on them during the autumn 

The programme for the installation of gap filler radars also 
progressed on schedule, with sites established for nearly all the 
45 installations and plans well under way for initial construc- 
tion in the spring. Construction is also progressing on the two 
Bomare squadrons which are being built at North Bay and 
La Macaza. The liquid fuel, long-range version of the Bomarc, 
the IM99B, is on order for the R.C.A.I 

Air Transport Command CC-109 Cosmopolitans and C-130B 
Hercules are now in service, and the CC-106 will take over 
from the North Stars later this year. A replacement for the 
Canso in the search and rescue rdles made its first appearance 
in October when the R.C.A.F. accepted delivery of the first 
of 10 Albatrosses. These will work with the rescue co-ordination 
centres located at Winnipeg, Sea Island, Greenwood and 
Trenton 

A highlight of training within R.C.A.F. resources was the 
establishment of the Air Force College which includes the Staff 
College, to prepare senior officers for higher appointments, and 
the Staff School to prepare junior officers for future staff 
appointments Looking at both current and future needs, 
officers’ courses were instituted for guided missiles and space 
technology indoctrination, electronic countermeasures, SAGE 
indoctrination, and computers 

The evolution of technical trades in the Canadian Service 
has led to a new course in electronic training for all airmen 
in technical trades, and the introduction of equipment demanded 
new training, particularly in the electronic, mobile support and 
fire protection trades. Although Training Command completed 
its aircrew commitment under the NATO agreement in 
September, 1959, a bilateral agreement was made with Norway, 
Denmark and the Netherlands to carry on this training on a 
limited scale At present, there are 35 Norwegian and 45 
Danish aircrew being trained annually in Canada 


R.A.F. Appointments 


HE following are among recent Royal Air Force 

appointments 

Air Ministry: Wg. Cdr. R. A. N. McCready. O.B.E to the 
Department of the Airc Member for Personnel: Weg. Cdr. S. J. B 
Snowden, D.F.M., to the Department of the Air Member for Supply 
and Organization 

Bomber Command: Sqn. Ldr. G. J. Aylett, M.B.E to R.A! 
Hemswell to command the Technical Wing, with acting rank of 
We. Cdr 

Fighter Command: We. Cdr. G. P. Elliott. D-F.¢ to R.A.F 
Bawdsey as Wing Commander, Operations: Wg. Cdr. C. P. Waddell 
to Headquarters, No. 11 Group for operations duties: Sqn. Ldr 
D. T. Brown to Headquarters for engineering staff duties. with 
icting rank of We. Cdr 

Coastal Command: Weg. Cdr. H. M. Carson to R.A.F. Kinloss 
to command No. 120 Squadron: Sqn. Ldr. A. F. Boyd, D.F.¢ 
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R.A.F. PERSONALITIES.— Among senior officers at the recent 
Bentley Priory Dinner for the Secretary of State for Air, were: 
top, Air Marshal Sir Edmund Hudleston, V.C.A.S., (left) and 
Air Chief Marshal The Ear! of Bandon, Commander (designate) 
AIRCENT. Bottom, Air Vice-Marshal G. Silyn Roberts, 
Director-General of Engineering, Air Vice-Marshal G. A. Walker, 
Chief Information Officer, Air Ministry, and Air Chief Marshal 
Sir Harry Broadhurst, Commander, AIRCENT, who is retiring 
to join industry. 


to Headquarters, No. 18 Group, for Air Staff duties, with acting 
rank of Wg. Cdr: 

Transport Command: We. Cdr. A. H. Porter, O.B.E., to Head- 
quarters as Command Engineering Officer, with acting rank of 
Gp. Capt.; Weg. Cdr. D. L. Attlee to R.A.F. Benson to command 
the Queen’s Flight 

Signals Command: We. Cdr. D. S. Perrin to Headquarters for 
telecommunications control duties 

R.A.F. Germany: Wg. Cdr. F. H.-P. Lewer to Headquarters as 
Command Photographic Office: 

British Forces Arabian Peninsula: Gp. Capt. J. F. Davis, O.B.E., 
D.F.C., A.F.€ to R.A.F. Khormaksar, Aden, to command. 

Far East Air Force: Wg. Cdr. B. W. Taylor, D.F.C., to Head- 
quarters, No. 224 Group, for transport operations duties. 

Other Appointments: Wg. Cdr. J. G. Bishop, D.F.C., MLA., to 
Tokyo as Air Attache, with acting rank of Gp. Capt.; Wg. Cdr. 
N. Kirby, O.B.E., to Supreme Headquarters Allied Powers Europe 
as Command Electronics Officer; Wg. Cdr. R. Turner to Allied Air 
Forces Northern Europe for staff duties; Sqn. Ldr. S. A. Craigie, 
D.F.C., to Supreme Headquarters Allied Powers Europe for Air 
Staff duties, with acting rank of Wg. Cdr 


More Service News 


Farewell Dinner.—To mark the disbandment of the 11 R.Aux.A.F. 
Fighter Control Units on Jan. 31 (see our issue for Dec. 23, 1960), 
a farewell dinner was held recently at Fighter Command H.Q. 
Air Marshal Sir Hector McGregor, A.O.C.-in-C., Fighter Command. 
presided and paid tribute to the fine record of service of the 
F.C.U.s He expressed regret that an illustrious and happy chapter 
had to be ended. Air Vice-Marshal F. B. Don, R.A.F. (retd.), Hon. 
Air Cdre., R.Aux.A.F., responded 


Airship Museum.—-To perpetuate its historical connection with 
uirships a museum is being formed at R.A.F,. Cardington, Anyone 
ible to assist in the project by the donation or loan of literature. 
photographs, models and items of equipment, etc., is asked to 
contact Sqn. Ldr. J. Blake, Station Headquarters, R.A.F. Card- 
ington, Bedford. 


Congo Airlift.—Beverleys of No. 30 Sqn. (Sqn. Ldr. T. C. Waugh), 
based at Eastleigh, Nairobi, hav cently been flying in supplies, 
including tents, to Usambura, Ruandi-Urundi, for the many refugees 


n the Kasai Province 


Khormaksar C.0.—Gp. Capt. J. R. H. Merifield, D.S.O., D.F.C. 
and bar, A.F.C., has handed over command of R.A.F. Khormaksar, 
Aden, to Gp. Capt. J. F. Davis, O.B.E D.F.C., A.F.C. In 1945, 
piloting a Mosquito P.R.34, Gp. Capt. Merifield made the fastest 

th 


p 


crossing of tk Atlantic by a propeller-driven aircraft reaching St. 
Mawgan from Gander in 5 hr. 10 min. The new station commander 
was one of the pioneers of blind-landing techniques, His last 


appointment was as Assistant Commandant of the R.A.F. Flying 
Colle Manby 
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France’s ** Force 
By John 


RENCH determination to have an independent atomic 

deterrent known variously as “la force de dissuasion”™ o1 
“la force de frappe.” was recently officially endorsed by the 
passing of the momentous five-year “loi de programme.” The 
French deterrent is one of the main features of the defence 
programme and stemmed originally from General de Gaulle, as 
part of his ambition to restore the influence of the Republic in 
world politics The provision of a strategic striking force is 
aimed to raise France to the level of Britain, the Soviet Union 
and the United States—hitherto the only powers able to afford 
the formidable entrance fee to the nuclear club. 

To add France’s name to the membership involved commit- 
ting the French economy to the tremendous task of first 
developing an atomic bomb, then of perfecting an operational 
nuclear weapon, and finally of producing the means of deliver- 
ing it on strategic targets. All this had to be achieved without 
assistance from her Allies in NATO, who had already trodden 
the laborious path to nuclear power, and from the financial 
resources of a nation already committed to the limit on military 
expenditure by the steady attrition of almost continual colonial 
Strife 


Although the cost of French nuclear development has been 


quoted as only § to of the military budget, or about 2 
of the national budget, this has inevitably resulted in less 
money being available for conventional weapons. Out of the 


NF 11,790 million (about £853.5 million) for the five-year “ 
programme,” NF 4,928 million is for missiles i 
warheads 

On the other hand, it has been said that the French contri- 


loi 
and nuclear 


bution to NATO will be strengthened by the provision of 
nuclear arms. So far, however, the emphasis has been entirely 
on the strategic use of these weapons, and France has also 
Stated its determination that the decision to use them could 
only be a national one 

So much for the politics of “/a force de dissuasion.” Its 


technical progress can conveniently be regarded in three stages: 
perfection of the nuclear weapon: development of the piloted 
aircraft which will comprise its initial means of delivery: and 
construction of an intermediate-range ballistic missile for its 
ultimate launching from nuclear-powered submarines. In the 


* 


de Dissuasion 7 


Fricker 


combat 


ballistic 


.” NEF 947 million has been set aside for 
nuclear submarine and a naval 


‘loi programme 
ships, including a 
missile 
The first two stages of this programme are 
three atomic tests have now been made in the Sahara, with 
progressively refined devices, since the first on Feb. 13 last 
year, while aerodynamic flight-testing of the Dassault Mirage 
IV. which will carry it, is now complete. Fifty of these aircraft 
are on order, in the overall aircraft appropriation of NF 4,137 
million, which also includes 270 Mirage III fighters, 50 Etendard 
carrier-fighters, Breguet Atlantic anti-submarine aircraft, 80 
light transports, 70 Fouga Magister trainers and 220 helicopters 
The third stage, which seems to require a French Polaris 
nuclear submarine combination is scheduled for completion as 
soon as possible. French determination to achieve parity with 
the Americans in this respect within 10 years has been officially 
stated by M. Messmer, the Minister of the Armed 
And while this same personality has reproached both Brit 
and the United States for failing to share their atom secrets 
with France, it is quite clear that the Republic wishes to stand 
completely independent of her allies in the military and politica! 
applications of “la force de frappe.” 


well advanced; 


Forces 


in 


Mach Two Bomber 


This is apparent from the original conception of the Mirage 
IV. which was designed initially to operate from French bases 
against Russian industrial targets. As the use of the deterrent 
presupposes its failure in its main task, little consideration 
was given to the return of the Mirage force, which was con 
ceived as a one-way, one-strike retaliatory weapon. It was 
thought that surviving aircraft could disperse to bases in 
adjacent NATO countries, necessitating an overall operating 


range of at least 2,000 st. miles. 
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Much of this flying was to be done at low level and high 
subsonic speeds, followed by a climb immediately before the 
ind a Mach-2 sprint for the attack This was a difficult 


enough specification, but its successor, which called for a super 


target 
SOC bomber of three times the size. was even more gr indiose 
It would have imposed impossible financial and technical 
demands on the French resources, and eventually France's 

B-58 ~ was abandoned in favour of the original smaller-scale 
flight-refuelled Mirage IV 

This. in turn, derived directly from the M=2 Mirage III 
single-seat fighter of Marcel Dassault, and is unique in being a 
scaled-up replica of this delta-wing design The gross weight 
ind the wing area of the Mirage IV are almost exactly twice 
that of the Mirage Hil. while its dimensions are increased about 


14 times, and it has two of the afterburning Atar 9s used by 
the single-er fighter The Mirage IV has a crew of two, 
seated in tandem, but aerodynamically and structurally is 


virtually identical to its fighter prototype 

As a pantograph copy of the Mirage III. the bomber ai 
frame has had a singularly quick and trouble-free develop 
ment background, and completed its aerodynamic flight test 
programme within less than eighteen months of its first flight 
This was on Jne. 17, 1959, at Melun-Villaroche, in the hands 
of Roland Glavany. who had also been responsible for the 
initial flights of the earlier Mirage fighters. 


The prototype Mirage I, a twin-jet delta, had flown initially 
is far back as June, 1955, and many of the problems likely 
to be presented by the larger Mirage IV. on which design 
started in 1956, were solved in advance The basic shape of 


the Mirage IV was evolved in the Dassault advanced-projects 
office of the experimental section at St. Cloud, where the proto 
type was built after a preliminary contract had been signed on 
Apr. 1, 1958 Sefore prototype took shape, two mock- 
ups were built for structt and systems installation, and these 
were constantly referred to, by Dassault technicians and pilots, 
ind specialists of [Armée de [Air 

With a similar 60° swept delta-wing to the Mirage III, the 
bomber airframe was able to make use of more advanced 
design and structural techniques because of its increased 
dimensions The Mirage IV therefore arrived at an even 

5 


thinner wing than the 4.5-3 of the Series III and milled and 


Seen here in its operational configuration 

as spearhead of «/a force de dissuasion,” 

the Mirage IV-01 is carrying a replica of 

the French nuclear weapon half-buried 

beneath the fuselage, and 550-gal. under- 
wing tanks 


Only the bogie undercarriage units and 

the longer tandem cockpit enclosure 

provide immediately distinguishing 

features between the Mirage IV, seen 

here with its half-ribbon brake parachute 

deployed, and the smaller Mirage Il 
fighter. 


After its initial appearance and flight tests (above), the Mirage 
IV-01 was modified by a decrease in fin area (top) and relocation 
of the rudder jacks 


tapered solid skins could be employed for its covering up to 
almost 95 of its structure weight 

This system of construction, which also features in the 
Mirage Ifl, permits the optimum amount of fuel space in 
integral wing tanks. Fuel stowage is so important in the 
bomber that its fin is constructed in a similar manner to its 
wings, and is likewise used as an integral tank. Provision is 
also made for flight refuelling as a standard operating tech- 
nique, using the probe-and-drogue system in conjunction with 
Vautour tankers, as these become released from operational 
duties. With this aid, the operational range of the Mirage IV 
has been officially quoted as 2,480 miles. 

Both Mirage designs use a common system of split elevon 
control, with duplicated power operation and no manual 
reversion, but the Series IV lacks the inner trimming surface 
of the fighte The Dassault electro-hydraulic controls were 
assembled in the systems mock-up for extensive testing, with 
such success that during the first four test flights of the Mirage 
1V-01, no adjustment of any kind was found necessary in thei: 
operation. In addition to the power controls, the hydraulic 
system also operates the undercarriage, and the air brake 
segments above and below the wing, as in the Mirage III. 
Marquardt “ pop-out” turbines are provided for emergency 
hydraulic power 

Fuselage profiles of the fighter and bomber Mirages are 
generally similar, both being area-ruled, although the latter 
has a greater fineness ratio and is also relatively broader to 
accommodate side-by-side the two SNECMA Atar turbojets. 
In the Mirage IV-O1, these are Atar 9Bs developing a dry 
thrust of 9,370 Ib. at 8,400 r.p.m., and 13,210 Ib. with reheat. 
Installed weight of each engine is 2,932 Ib., including the reheat 
tail-pipe, with its petal-type variable-area nozzle. 

Afterburning thrust in the Mirage IV is variable between 
M=1.6 and 2.2. Production Mirage IVAs are to have the 
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Atar 9D, with steel compressor blades to raise inlet temperature 
limitations because of kinetic heating. 

Mission profiles of the Mirage IV envisage stabilized speeds 
for comparatively long periods up to M=1.8, where airframe 
heating problems are pronounced although not critical. It has 
not been revealed what structural steps have been taken to 
combat kinetic heating, but the cockpit transparency areas are 
noticeably small 

Much thought has been given to cabin temperature control, 
and the tandem cockpits are refrigerated and air-conditioned 
to maintain an equable 68° | The compressor-bleed pneu 
matic system used for cockpit pressurisation also serves to 
operate fuel transfer during flight. Among the other systems 
must be mentioned the electrical services for the electronic 
navigation, bombing and radio counter-measures equipment, the 
last-mentioned being officially described as unique. Alternators 
are used for the 30 KVA supply of current in the air, and until 
engine r.p.m. fall to less than 3,000, when a 6 kW pc generator 
plus converter takes over. The Mirage’s AD 2300 doppler 
equipment was specially developed by Marconi, which has a 
substantial order from the French 

Development of the weapons electronics of the Mirage IV 
is continuing in a variety of flying test beds, including a 
Canberra, a Meteor N.F.11 and a Dassault MD-312 Flamant 


Rapid Flight Testing 

After assembly at Melun, near Paris, towards the end of 1958, 
the fuel-flow and hydraulic tests early the next year, taxi-ing 
trials started in June, 1959, on the 9,200-ft. runway This 
permitted some pre-flight hops, the prototype being lifted off 
by Glavany in 1,640 ft., and flying for more than 3.000 ft. before 
touching down with 2,624 ft. to spare. On the first flight, on 
Ine. 17, Glavany was alone on board, and during the 40-minute 
test was accompanied by a two-seat Mystére IVN “ chase- 
plane.” The Mirage was accelerated up to 325 knots at 
11.800 ft.. and flown down to 150 knots, before landing at 
170 knots with the aid of its “ half-ribbon ™ tail parachute 

On its second flight, with just one hour to its credit. the 
Mirage IV flew past a vast crowd at the Le Bourget air show, 
accompanied by a Mirage IIIA for scale effect. Its third flight 
was a repetition of the second, and demonstrations, including 
one for General de Gaulle, prevented serious flight testing from 
starting until the eighth flight, in late July, 1959. The first 
task was acceleration to a target speed of M=1.9 below 
40,000 ft. Mach | was attained on the first flight of the series; 
M =1.53 on the next, and the desired M=1.9 by the seventh, 
or the fourteenth of the prototype’s total. 

René Bigand took over the second series of test flights, which 
pushed the ceiling up to 53,000 ft.. and included visits to the 
C.E.V. at Bretigny for initial familarization by Service pilots. 
The Mirage IV then returned to Melun for a general check and 
revision programme, in preparation for the next series of tests 

The previous series on basic handling had been undertaken 
with the clean aircraft, but for the next stage, the prototype 
was to be fitted with an aerodynamic replica of the French 
nuclear weapon, half-buried beneath the fuselage. and external 
fuel tanks. Various other modifications were made at the same 
time, the principal being a decrease of fin area by removal of 
the portion above the rudder, and relocation of the rudder 
operating servo-jacks from inside the fuselage to half-way up 
the fin 
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In its new configuration, as the Mirage IVA, the prototype 
resumed its test programme and during flight No. 33, achieved 
M=2. This was followed by a stabilized cruise of M=1.85 at 
59,000 ft., and then by the first flight as a two-seater, on 
Dec. 9, 1959. Other landmarks in the development programme 
were the first night flight on Dec. 15, the attainment of 710 knots 
at 10,000 ft. (M=1.3) and two flights to explore the performance 
envelope after simulated weapon release, with a large hoix 
beneath the fuselage. 

Tests were also made for take-off in 20-kt. cross-winds at 
the maximum gross weight of 49,163 Ib. for the clean aircraft, 
which became airborne in 3,115 ft. The aerodynamic effect 
was explored of the 550-gal. underwing fuel tanks, by flight 
No. 47, before the Mirage IV prototype returned for examina 
tion and preparation for the C.E.V. acceptance trials at 
Bretigny. Just prior to its transfer, in February, 1960. its 
characteristics at high stabilized Mach numbers were explored, 
with flights for 25, then 38 minutes at 50,000 ft. and a speed 
of M=1.7 

It says much for the design of the Mirage IV that its official 
test programme was completed satisfactorily by Sept. 15, 1960 
after which the prototype was free for Dassault to attack the 
1.000 km. closed-circuit record. A 502 km. circular course 
was selected with a radius of 50 miles around Paris, over which 
the prototype flew twice in 33 minutes for an officially recorded 
speed of 1,130.9 m.p.h. Height varied between 40-50,000 ft. 
and airspeed was stabilized at about M=2.1, which marked 
the current thermodynamic limit on turbojet inlet temperatures 
although these could apparently be exceeded without disastrous 
consequences. 

The structure appears to have been kept well below its 
thermal limits, and the equipment carried on board the pro 
totype, including Marconi Doppler nav. radar, auto-pilot, etc 
was equally satisfactory. It was remarkable that a mean speed 
above M=2 with reheat power was sustained for more than 
half an hour on internal fuel alone. with ample reserves. With 
the Atar 9D, the definitive Mirage IVA should have a maximum 
speed approaching M=2.5. which will probably coincide with 
the thermal limits of the airframe. 

Despite its absence of flaps or lift-augmentation devices, the 
Mirage IV has the same excellent speed range as its fighter 
forbear, touching-down at 140 kt. for landing, with a run of 
700 m. using its brake-parachute. The prototype is continuing 
flight trials with its operational equipment installed, component 
by component, and a second example, to production standards, 
is due from Dassault in September this year. No information 
has been released on the developments which it will incorporate, 
but the French have commented, rather cryptically, that the 
characteristics of the prototype will be augmented by about 
12 This presumably means a corresponding increase in the 
prototype’s span of 37 ft., length of 67 ft. and wing area of 
670 sq. ft. In all, three pre-production Mirage IVs have been 
ordered 

The first elements of the Mirage IV force are due in service 
before 1964. 


France's handsome Mach 2 bomber has a formidatle poten- 

tial. Its equipment includes British-designed Marconi AD 

2300 navigational doppler plus specially developed navigation 

computers. These have undergone comprehensive flight 
tests in the Mirage IV at speeds up to M=2 
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Aero-turbine 


t 


- the first part of this article, 
ends 


of development in metallic materia 


turbine engines were discussed at some length 
sary to turn attention to some of the newer 
take a brief look at future possibilities 


New Materials 


Nick&L AND Copatt Base ALLOYS 


It is apparent from Fig. A that the best w 


ivailable present will support a stress of 


100 hr 


to about 1,025° ¢ 


Despite the 


progress derived from vacuum melting, 


traditional methods cannot go on indefinitely 


proximity to the melting temperature 
Current opinion seems to be that anothe 


Poss! ble 


dispersion hardening The best known 
technique is the stiffening of 
alumina in the SAP alloy 
Dispersion hardening has since been 
other metals, including nickel. For 


tions the most effective way of approach will probably be to 
refractory oxides in a complex solid solution of metals 
Preliminary experiments in a British 
laboratory with a nickel/chromium solid solution containing 
dispersed refractory oxides have already shown considerable 
promise, giving useful strength at temperatures over 1.100° C 


disperse 


in nickel or cobalt 


THe Repractory METALS 


In view of the impending temperature limitations of the 
nickel base alloys, keen interest has recently 


metals of higher melting point. At present, 


tive of these appear to be chromium, molybdenum, niobium, Or 
At first sight, chromium appears to be the most - 
attractive of these, since it has a much higher melting point 
(1.860° C.) than nickel (1,453° C.), has a lowe1 
compared with 8.9), good oxidation resistance, and abundant 


and tungsten 


resources. 


All these metals have a body centred cubic 


which undergoes a ductile/brittle transition 


dependent on the degree of purity and previous history of the 
room temperature 
been attached to 


material, and hence may have inadequate 
ductility Great importance has therefore 
the production of high purity raw materials 


Chromium and its alloys have been studied 


COBALT BASE ALLOYS 


|+ FORGED MATERIAL 
*CAST MATERIAL 


published last week, 
ls for aero Rus 


up to a temperature of 975° C., and cast 
recent incr 


improvements by 


25-50° C, may be 
Beyond this point, new strengthening techniques may 
be required and the most promising of these seems to be 


attempted in many ture strength (Ref. 3) (see 
high temperature applica . 
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Materials—? 


The concluding instalment of an article by T. A. Taytor, 
M.Sc., Ph.D., F.1.M., of the National Gas Turbine Estab- 
lishment, surveying developments in aero-engine materials; 
the first instalment appeared in our issue for Jan. 27. 
nautical Research Laborat es and Defence Standards Labora- 


tories Department of Supply, Australia, for a number of years 
It is now neces (Ref. | and 2). Chromium now being made electrolytically 


current 


materials and to” in pilot plant quantities with individual metallic impurities 


reduced below | p.p.m. and nitrogen, believed to be the primary 
cause of brittleness, has been reduced to 3 to 6 p.p.m 
High-strength alloys have been prepared from the high purity 
metal by arc melting in inert atmosphere followed by hot 
ought materials extrusion. One developed quaternary composition with 
tons/sq. in. [01 a density of only 7.32 gm/ml ts claimed to have stress rupture 
alloys up properties which give it a 30° C. advantage over G.64 and even 
ease in rate of stronger alloys are being developed. This alloy is now under- 
going a detailed evaluation sponsored by the Ministry of 
Aviation. Oxidation resistance appears to be good up to at 
least 1,100° C. and is not intergranular in nature, which is a 
valuable advantage over nickel base alloys. Other chromium 
alloys have been shown to possess excellent resistance to thermal 
fatigue cracking 


in view of the 


ipplication of this By comparison with chromium, a far greater effort has been 
aluminium with particles of put into the 


development of molybdenum alloys, resulting in 
eally outstanding high tempera- 
Table 1) and the facilities to 
produce them on a commercial scale. Unfortunately, molyb- 
denum possesses very poor oxidation resistance, and intensive 
efforts have failed to yield oxidation-resistant alloys. 

Protective coatings of many kinds are available, and provide 
a useful life in some applications, but for the very arduous 
duties of a turbine rotor blade they are inadequate. A full- 
scale engine test has been carried out by the General Electric 
Co. of America on molybdenum alloy blades protected by an 
elaborate multi-layer coating; the life of the blades at 1,800° F. 
was inadequate, particularly under conditions of cyclic testing. 
Hopes are receding that these wonderfully strong alloys can 
be effectively utilized for turbine blade service. 
the other hand, niobium alloys are showing increased 
promise. Less than 10 years ago, niobium was regarded as a 
density (7.2 comparatively rare metal but large ore supplies have recently 

: been located, much of it in Commonwealth countries. Niobium 

has a melting point of 2,468° C. and a density of 8.57 gm/ml. 
Like molybdenum, it is very prone to oxidation, but research 
has been more successful here, in so far as alloys have been 
developed with modest oxidation resistance at 1,100° to 
1.200° C., though not sufficiently good for engineering purposes 
in the unprotected state. The prospects for further protection 
by coatings, however, are much better than in the case of 
molybdenum, since a local breakdown in the coating is unlikely 
to cause catastrophic failure 

The favoured method of niobium alloy production is by 
consumable arc melting and hot extrusion. Extreme care 
is needed to prevent contamination with oxygen during proces- 
sing, and one United States producer has constructed a special 
argon-filled laboratory for hot working operations (Ref. 4). 


the development of alloys of 


been shown in 
the most attrac 


lattice structure 
a temperature 


at the Aero- 


J pe - The strongest niobium alloy yet reported has been developed 
by the General Electric Co. Known as F.48, it contains 15 
tungsten, 5 molybdenum, |! zirconium and will carry a 
stress of 8 tons/sq. in. for a 100-hr. rupture life at 1,200° C. 
while retaining more than 10°, elongation in a tensile test at 
room temperature 
Table I gives an impression of the degree of improvement 
on of Ema 335 hie 0s in strength offered by the refractory metals over nickel base 
en ie a Ee _ alloys, if the incidental problems associated with their use can 
MOD Wis SB te pedi 2 be satisfactorily overcome 
/__NiM 800+ NM 90 A consideration of materials for really high temperatures 
TT att Sst must inevitably include the ceramic materials. Many of these 
Ps : have positive advantages over metals by virtue of their lower 
= < a, density and expansion coefficient, and greater thermal stability 
ge vo So far they have failed to find a major application in aircraft 
REX 78 engines because of deficiencies in respect of strength, thermal 
shock resistance, or impact strength 
During the past two years, however. the prospects have 
improved for at least one material, silicon nitride (Ref. 5). 
This compound has a theoretical density of 3.24 gm/ml, and a 
35 1940 1945 1980 955 1980 "76s coefficient of expansion of only 2.75 x 10°/°C. It can be 
* readily produced in a porous form to fine tolerances at low 
Fig. A. Progress made by creep resisting alloys since 1935. (This cost by nitriding compacted silicon powder. Research on 


diagram, referred to in the text on this page, 


previous instalment as Fig. 2.) 


appeared in the behalf of the Ministry of Aviation has very recently yielded 


1 method of consolidating silicon nitride to bodies of almost 
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TABLE |! 
Comparative stress-rupture properties of Nimonic 105 and refractory metals and alloys 
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The outlook for future development 
in plastics seems to be very bright 


The two main requirements to be met 
Density | Temp 100 hr. rupture 100 hr. rupture density of Nim. 105 for aircraft engine appl cations would 
Material gm/mi °c | strength x10° psi. | strength er 7a appear to be higher modulus of elas 
ee ee ee Le EP ye. ae snail a ticity and stability at higher operating 
Nimonic 105 799 | 980 | 9.60 9.60 temperatures. The former depends 
“EE — SS upon the productio ) > ibres o 
Tungsten-2ThO: 19.35 | 1,371 | 20.0 | 8.35 ‘gt a one oe Mee S ; 
(PM-W) higher modulus, but glass fibres with 
— en ee EN mee a cere eineemeapenionoass a modulus of 20 x 10° p.s.i., about 
Chromium alloys | | ice » » Cav eneeent rac if 
90 Cr10W as | 950 215 20.5 twice the value for present fibres, have 
Quaternary Cr alloy 7.32 | 980 24.4 | 26.6 already been reported. 
} 1,038 | 17.9 19.5 For service at higher temperatures 
_ Quaternary Cr vince , 50 ; 980 | 25.0 i. OO entirely new resin types are being 
Molybdenum alloys explored. These may be classified as 
Mo-0.5 Ti-0.02C | 1018 | | 982 53.0 41.6 (a) new organic polymers, e.g., those 
(AC-W) | | 1,093 34.0 26.7 cad aah: arte “rec ggeenpate eye.» Spore 
Mo-1.25 Ti-0.27r 10.1 982 61.0 48.3 ased on the triazine group, (0d) semi 
0.15C (ACW) 1,205 34.0 26.9 inorganic polymers based on a phos 
Mo-1.27 Ti-0.29Z¢ 101 | ‘982 55.0 43.5 wroeihe onaiendiens Malkeme ah 
© 1AC_R) 1.315 36.0 206 ph« rous-oxygen nitrogen linkage a d 
snibdiaingaidaedaiiiat = Fe Ree sie a (c) inorganic polymers. e.g., those 
Niobium alloys | employing an AlI-O-AlI-O structure 
Nb-15 W-5 Mo-1Zr 94 | 1.093 35.0 29.75 . 
(F.48) (AC-W) } | 1,205 17.0 14.4 : —_ 
Nb-15 W-5 Ti-1Zr 94 | 1,093 20.0 17.6 Futere Toonts : joubt that fo 
(F.50) (AC-W) | 1,205 11.0 9.65 There can be no doubt that fe 
advanced designs of aero-engine fo 
> Sati omorrow, 
AC=arc cast. R=recrystallized. SR=stress relieved. W=worked. PM=powder metallurgy the applications ot tom v 


theoretical density. The material in its various forms is being 
evaluated at the National Gas Turbine Establishment with the 
nozzle guide vane application in mind Thermal fatigue tests 
have shown it to be the best ceramic material so far tested, 
with resistance to cracking closely approaching that of the 
nickel-base alloys 

Some bend creep test results are given in Table II, indicating 
that the material has adequate strength for guide vanes 
at temperatures in the range 1,100° to 1,200° C. It seems 
probable that it will soon reach a stage of development at 
which it has an acceptable combination of high-temperature 
strength and thermal fatigue resistance; successful utilization 
will then depend primarily on finding a way of tolerating its 
poor impact strength. 


TABLE I! 
Bend creep data for silicon nitride 
| | | 
Type of material | Test temp. °C. | Stress, t.s.i | Time to 0.0235 in. mid 
| | span deflection, hours 
eee — | 
Porous 1,000 | 2.0 | 3 
Dense 1,000 2.0 | 430 
rie aie: : Se nS SS | 
Porous 1,100 2.0 No data 
Dense 1,100 2.0 300 
Porous 4,200 ~«=«|~Ss20 338 
Dense 1,200 | 2.0 | 16.3 
| | 
Plastics 


Today, everyone is familiar with the resin-bonded glass-fibre 
materials which have found uses in so many fields. From the 
engineering point of view, their most attractive features are 
high strength/density ratio, corrosion resistance, and relative 
insensitivity to surface damage, coupled with their ability to be 
moulded into complex shapes Their mechanical strength, 
which can be as high as 45 tons/sq. in. makes them worthy 
of consideration for compressor blades, discs and casings. 

Maximum service temperature is at present limited to about 
250° C. by the thermal stability of available resins, although 
lower Strength silicon resins are stable to upwards of 300° C. 
Plastic compressor blades are already undergoing development 
tests in modern turbojet engines but it is too early to express 
a definite view of their prospects. 

The development of engines for vertical take-off and landing 
will put a premium on low specific weight and should greatly 
stimulate interest in high strength plastics. The specific 
strengths of competing materials for this kind of duty are 
listed in Table Il, which brings out the potential superiority 
of plastics; the values quoted in Table III are, of course. very 
dependent on the particular type of material chosen in each 
class, but are based on the materials most likely to be chosen 
at the present time 

TABLE 
Specific strength of materials at room temperature 


Material Ule. tensile strength, p.s.i 
| Density, Ib/in? 


x 10° 


12% chromium steel | 61 
Aluminium alloy 67 
Magnesium alloy 76 
Titanium alloy | 106 
Reinforced plastic | 140 


designers will need materials with 
improved properties for almost all 
major components. In attempting to meet and to anticipate 
these demands, the materials supplier is faced with a mos! 
difficuit problem; nevertheless, there are indications that 
progress is not only possible, but is already in train, in all the 
critical areas 

Looking to the future, it seems likely that for components 
operating at temperatures up to about 200° C. the aluminium 
and magnesium alloys, which have served us so well in the 
past, will be under increasing pressure from plastics, especially 
for duties where low specific weight is of paramount importance, 
as in engines for stot/vTo.. In the temperature range 200 
to 600° C., especially for the compressor and turbine disc 
application, fierce competition is beginning between titanium 
alloys, martensitic stainless steels, and austenitic alloys 

In this battle the martensitic stainless steels will be hard 
pressed from both ends of the temperature scale; the titanium 
alloys on the one hand are being steadily developed for opera 
tion at ever-increasing temperature and are already suitable 
for use up to 450° C. On the other hand, the advent of vacuum 
melting has made possible the production of large discs in 
austenitic steels and nickel alloys with mechanical properties 
exceeding those of the martensitic stainless steels in the 500 to 
600° C. range. It seems that the only justification for retention 
of the martensitic stainless steels will be on grounds of cost 

It is very easy, however, to over simplify the criteria upon 
which disc materials are selected: much more detailed informa 
tion is needed about their response to biaxial stresses, and on 
the effects of cyclic conditions involving simultaneous changes 
in both stress and temperature. 

An equally absorbing picture presents itself in surveying the 
future development of turbine blade materials. To what extent 
can the nickel and cobalt alloys be further improved, and by 
what means? It appears that they might go a little further 
yet, perhaps another 50 to 100° C. with the aid of dispersion 
hardening. 

The chromium base alloys have reached a most interesting 
stage. With only a small expenditure of research effort, alloys 
at least as strong as the best nickel base alloys have already 
been made. Development on a much larger scale might pay 
handsome dividends. 

The other refractory metals niobium, molybdenum and 
tungsten have already demonstrated their ability to provide 
alloys of ample strength, but their tendency towards brittleness 
and particularly their lack of resistance to an oxidizing environ 
ment pose very serious problems. The ceramic materials, led 
by silicon nitride at the present time. offer no problems so far 
as oxidation resistance is concerned, but methods of providing 
good impact resistance in these materials are hardly in sight 

The years ahead will be full of interest for the research 
worker, materials supplier, designer, and production engineer 
alike as the future of these materials unfolds 
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121 THE AEROPLANE 
and ASTRONAUTICS 


Space—the Case for kuropean Co-operation 


In this article A. V. Curaver, F.R.Ae.S., F.B.LS., 
member of the BAU.S. since 1937 and well known as 
a member of the rocket committees of the A.R.C. and 
G.T.C.C., replies to Stuart Greenwood’s article last week. 


HE following views are purely my own—shared (I have 
litt e | 


doubt) by most British rocket specialists, but not 
necessarily by everyone in my firm or othe 
which I belong. This question of the part Britain should play 
in the Space Age is a very large one, permitting many shades 
incere opinion which cut across any possible classification 

of individuals or inte 

No better example could be given than the surprising 
emergence of a leading active member of the B.I.S., namely 
Stuart Greenwood, as an advocate of abandoning any British 
work on space launching vehicles. I agree with his analysis 
of our past national deficiencies—including “ industrialists ~ in 
his group of “ scientists and engineers,” and not forgetting that 
many of these are also in the Scientific Civil Service!—but I 
profoundly disagree with his conclusions and recommendations 
for future policy 

It is also my suspicion that in these matters the people of 
this country show more common sense and forward vision than 
many of their leaders; most of the popular Press, better 
judgment than the so-called quality papers. The best thing 
that can be said of the Government attitude ts that, at least 
for the past year, it has apparently recognized the importance 
of the decision with which it is faced, and has treated it 
accordingly with the serious deliberation it deserves. 

This decision, although currently evoking the names Blue 
Streak and Black Knight, is not merely concerned with the 
fate of these projects. They are our only possible entry fee 
into a club. It is not in the same class as those decisions (sad 
and far-reaching in themselves as they were) which were taken 
on the Miles M.S2, Brabazon, Princess, V.1000, Saro P.177, 
ete., etc. It concerns nothing less than our whole future in 
space—as though we had been faced, in 1910, with the decision 
whether to become an Air Power or not. (What if we had 


rganizations to 


ests 


I am sure it is not necessary to enlarge on the vast potential 
future of space-flight—scientific, political, economic, civil and 
military—or on the side-effects, as a general stimulus to 
technology, which it will produce in the future as aviation has 
in the past My friend Greenwood at least will accept these 
points, as I think most people would today However, let 
e about what is really involved: astronautics 
means the development and operation of space vehicles, not 
just of ancillary devices, systems and applications, however 


there De no nonsens 


HART LAKE.—This is the first 
picture of the de Havilland model 
of the Blue Streak launching site 
which has been built into a cliff 
face at Hart Lake, near Woomera 
L. to R., the liquid-oxygen storage 
tanks and the concrete missile 
platform complete with mobile 
servicing gantry (which moves 
clear of the launching table on 
rails) The Blue Streak space- 
booster is complete with enlarged 
and up-rated Black Knight as the 
second stage Immediately be- 
neath the rocket can be seen the 
huge water-cooled exhaust 
deflector 


important these may be. Either you are fully in a business 
or yOu are not: no nation is a civil or military air or sea power 
if it does not build aircraft or ships. One or two organizations 
producing excellent flight struments, or Operating good 
ground radio stations and airfields, do not constitute an aircraft 
industry. It will be the same for space, 

At this stage of the argument, it is not unusual to be accused 
of being just an old-fashioned patriot, waving the Union Jack 
and believing that “ British is best’ by some divine right 
unaware that this small country can no longer compete on 
equal terms with Super Powers such as the U.S.A. and 
U.S.S.R., and (no doubt in due course) China, India, and Pan- 
Africa. To these charges, which are not explicitly made by Mr 
Greenwood but are nevertheless implicit in his case, I would 
reply: 

1. One need not be a jingoist to recognize the economic and 
cultural self-interests arising from membership of a particular 
community; nor need these self-interests be strictly chauvinistic. 
On the contrary, the World will always be the better for a 
strong and prosperous Britain, and our strength and prosperity 
rest On a past history of technological progress. Is this suddenly 
to end, by our relegation to a subsidiary réle? Is the country 
whose whole present economy rests on the work of men such 
as Newton, Watt. the Stephensons, Faraday, Parsons, 
Rutherford, Watson-Watt and Whittle, to make no more major 
contributions? 

2. There is a world of difference between complete abstention 
from an activity, on the one hand, and a ludicrous and imprac- 
ticable attempt to compete with larger adversaries on equal 
terms, on the other. In between, there is a modest and reason- 
able compromise, which is what is advocated here by sensible 
British space enthusiasts—but it does still include provision of 
our own launching vehicles and sites. French and Swedish 
aviation do not pretend to be fully competitive with American 
or Russian, but are worthwhile nevertheless. 

All these considerations acquire even greater force if, for 
“ Britain.” we substitute “Europe.” It is not true that the 
U.K. could make no significant initial contributions to astro- 
nautics by going it alone. While the necessary annual costs 
were measured in tens of millions of pounds, we certainly 
could, if a Conservative Treasury and Cabinet would allow it. 
Later on, however, we could so obviously do much more 
in association with our European friends. The difficulties in 
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«Let us face the fact that the R.A.F. will get 

Skybolt after the USAF, if it still suits 

American policy to produce and supply the 

weapon.” This picture shows four Skybolt 

ALBM dummies beneath the wings of a 
Boeing B-52G. 


promoting such an association are admittedly immense, but 
surely the effort is worth making. 

Mr. Greenwood thinks we should collaborate instead with 
the U.S.A. To the extent that this is practicable, I heartily agree. 
However, like the advocates of Anglo-American co-operation 
in other fields, such as missiles and supersonic aircraft, he over- 
looks the elementary fact that America does not need us, in 
the way that we and the Europeans need each other, for mutual 
survival as a significant technological force in the World. I am 
sure the Americans see us as their best friends in the World, as 
they are ours, after the Commonwealth, but this has never 
stopped them from recognizing us also as potential competitors 

Would they always supply us with the latest and best space 


. 


vehicles, if we wanted them, when we wanted them? Has the 
R.A.F. or a British airline ever had the first opportunity to 
use a new American aircraft? Let us face the fact that the 
R.A.F. will get Skybolt after the USAF, if it still suits American 
policy to produce and supply the weapon. Let us not forget. 
either, that after all the British collaboration on the wartime 
nuclear bomb programme, the Americans passed legislation 
which gravely impeded our own post-war work, regardless of 
Churchill's assumption, in good faith, to the contrary 

Perhaps the most dangerous thing about Mr. Greenwood’s 
general philosophy, in my view, is that it is so typical of a 
widespread trend in British thought, not by any means confined 
to astronautics. Vital as this subject is, it would be a happier 
prospect, if it were only in this 
that we ran the risk of accepting 
too minor ae =*°role, simply 
because we have to recognize 
that we can no longer hope to 
lead in most things. Our brave 
Start in industrial atomic enere\ 
looks like bogging down in a 
morass of parsimonious con 
servatism and timorous second 
thoughts, all too familiar to 
those of us in aviation And 
to quote two more mundane 
examples, in recent weeks we 
have been told that our late 
adoption of the diese! locomo 
tive, and consequent reliance on 
foreign purchases and licences, 
has crippled our export trade in 
railway equipment, also that we 
have become a net importer of 
ships! 

It may be that the generation 
which thinks like Mr. Green 
wood will be able to die com 
fortably in their beds, happily 
congratulating themselves on 
their superior sagacity and 
balanced unemotional judg 
ment. However, if their views 
have prevailed, their sons and 
grandsons had better give up 
any ambitions in science and 
engineering, to prepare for a 
future of living on the Ameri 
can, Russian and Afro-Asian 
tourist trade, dancing round the 


Tea Shoppes in the Cotswolds 


maypole and running Ye Olde 


FAULTLESS RECORD.—Black 
Knight, eight out of eight 
launchings successful, a triumph 
for British rocket engineering 
This picture shows the two- 
stage version on its launching 
stand at Woomera 
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Go-ahead for Satellite Relays 


ITHIN the next 18 months to two years the 

mental real-time* communication 
girdling the Earth, and British industry should be playing a 
major part in developing the ground support equip- 
ment, if not some of the space-borne electronics 


first experi 
satellites should be 


necessary 


First moves have come from the other side of the Atlantic 
in a NASA scheme to launch satellites for private industry 
on a cost-reimbursable basis On Jan. 19. the American 


Telephone and Telegraph Company received authorization from 
the Federal Communications Commission to carry out 


experimental transmissions for radio repeater satellites. These 
experiments may involve voice and TV signals relayed between 
Holmdel, New Jersey, to reception centres in the U.K., West 


Germany and France 
Meanwhile, NASA is going 
prove the utility of commercial 


is pressing ¢ 


thead with its own scheme to 
communication satellites and 
ongress to than $68.6m. to the 
some $50m. of which would be set aside for the 
yment of real-time active repeaters 
The proposed programme was to be discussed at an industry 
briefing meeting on Jan. 24-25 at NASA’s Goddard Space 
Flight Center, ‘in Greenbelt, Maryland Although regarded 
purely as a exercise, it is expected to provide 
information which could be readily applied to commercially 
significant satellite systems 
The NASA project—called Relay—will, initially, provide for 
four launchings. Two three-stage Delta vehicles and two Atlas- 
Agena Bs have been scheduled as boosters U.S, industry 1s 
being asked to make detailed proposals for the active repeater 
by Mar. 6 
Specifications guiding the design configuration are as follows: 
Maximum weight of the satellite, including electronics and 
power supplies, will be 85 lb. Overall dimensions are a height 
a base diameter of 29 in. (the body will narrow 
to a diameter of 10 in. at a point 16.25 in. from the 
Orbital parameters will be: apogee, 2,500 to 3,000 miles; perigee, 
600 to 1,400 miles; period, 180 min. approx.; and inclination 
to equato 30° to S55 Satellite will be spin-stabilized, 
employing an omnidirectional antenna. 
The successful contracto will be asked to 
a prototype, a structural model, two flight 
back-up flight model Test equipment 
the structural model must also be 


allocate no less 


rese arch 


of 50.25 in. with 
base). 


supply five 


satellites, 


comprising 
est models, and one 
and mock-up electronics for 


supplied by the contracto 


Ground-to-satellite transmissions will be made in_ the 
frequencies range of 400-500 Mc/s.. while satellite to-ground 
links (transmitting video, carrier-wave, and other data) will 


work on 2.200-2,300 Mc/s. Band width 
for video 1s 30 Me. at 6 db.. with attenu- 
ation at 2 Mc. no greater than 2db 

In addition to wide band communica 
tion equipment, the satellite will carry 
instruments for measuring certain 
influences of surrounding space, such as 
effect of radiation 
especially the 


temperature and the 


te components, 


on. satell 
solar cell power supply 
Passive Relays 

In addition to the Relay project, 
NASA intends continuing research with 
passive relay satellites. Rigid inflatable 
satellites of 140-ft. diameter are now 
being developed to follow Echo I into 
orbit It is believed that Echo II will 
be fabricated of an aluminium foil lami- 
nated to one of the Schjeldahl Com 
pary’s new long-life plastics. Schjeldahl’s 
first balloon-satellite. Echo I-—still orbit 
ing the Earth—is made of an extremely 
tough du Pont Mylar plastic which ts 


only 0.005 in. thick. or about half the 


A new inflatable solar collector being 
developed by the Schjeldah| Company, 
makers of the balloon-satellite Echo | 
Design2d to focus solar energy for 
powering various electrical and mech- 
anical instruments in space, the device 
—originally packed into a canister the 
the size of a tea-cup— inflates into a 
conical shape with a metalized « Mylar’ 
reflector of 7-ft. dia 


thickness of cigarette wrapping. It has a molecular film of 
aluminium vacuum-deposited on both faces 

First of the larger. more rigid “ sateloons ” should be ready 
for sub-orbital test-launching by a ballistic rocket early this 
summer in a programme similar to that which preceded the 


successful orbiting of the 100 ft. Echo on Aug. 12 last year. 


Later, it is hoped to place one of these bigger balloon satellites 
in orbit and, eventually, to eject six of them from a single rocket 
Carrier 

Another interesting facet of this work with passive communi- 
cation satellites is in the recent announcement by the 


International Telephone and Telegraph Corp, that they are to 
begin experiments in reflecting signals from the Moon. As we 
mentioned in our article,” Industrial Participation in Space.” 
last week, the Nuffield Radio Astronomy Observatory, Jodrell 
Bank, using equipment developed by Pye Telecommunications, 
Ltd., transmitted the first messages in Morse code and speech to 
America via the Moon on May 14, 1959 

The American plan, following temporary authorization from 
the Federal Communications Commission, is to use frequencies 
in the 2,000 Mc. band for transmissions between a station in 
Nutley, New Jersey, and a similar facility in Gt. Britain. Moon- 
relay experiments are expected to involve both teleprint and 
voice transmissions; but when the 140-ft. NASA balloon- 
satellite is safely established in orbit—it is hoped before the 
end of the year—there are plans to extend the experiments to 
include narrow-band television 

These moves will be of considerable importance for Britain 
and other European countries which take advantage of the 
experiments. In the House of Commons on Dec. 21, Mr. 
Geoffrey Rippon (Parliamentary Secretary, M.o.A.), said that 
Post Office and Ministry of Aviation scientists and engineers 
were already making a joint study of the design of ground 
stations and satellites, as well as the question of overall system 
design At the appropriate stage, they would seek the 
co-operation of private industry. . . The most promising 
irea for test was in the North Atlantic. 

Preliminary talks had been had with Canada and the United 
States and the Postmaster-General was hopeful that we would 
be able to take part in valuable tests in the next year or so 
We were. said Mr. Rippon, envisaging putting two or three 
satellites into polar orbit and sharing the information results 
from the tests 
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and ASTRONAUTICS 


Excavators’ 
Executive 
** Exporter _ 


[a time when the British aircraft industry is being charged 

with virtually handing the light and executive aircraft 
market to the Americans, it is encouraging to report an 
industrialist’s opinion that the D.H. Dove 8 meets his require- 
ments better than anything he could find during an extensive 
personal investigation in the U.S.A. 

Mr. J. C. Bamford, chairman and managing director of J. C. 
Bamtord (Excavators), Ltd., said as much when his company’s 
new purchase, the first Dove 8 to be delivered, was named 
“ Exporter” at Hatfield on Jan. 24. During his month-long 


“HOW MUCH SIMULATOR TIME 1S NEEDED 
TD BECOME FULLY OPERATIONAL 7” 


a 
H.E. STURGEON J.CBAMFoRD \M4 
Dorector ramen & MD, er Chat 
De Hhocsland Arvoett MC bawfind (encanto) at é 


tour of America last summer he was impressed by the Dove's 
high standing among the Americans themselves, who use it 
widely for executive travel 

After declaring his confidence that the Dove would help 
increase his company’s exports above the current 43”. of their 
output, he assured Mr. H. E. Sturgeon, managing director of 
the de Havilland Aircraft Company, Ltd., that when their 
twin-jet executive aircraft (the D.H.125) became available 
Bamfords would be among the first customers for it. He 
forecast that in 10 years’ time no company employing more 
than 200 people could afford to be without its own aeroplane 

On Mr. Bamford’s own record, he is a shrewd judge of 
machinery The company which he started in 1945 is now 
the largest of its kind in Europe. An initial annual turnover 
has grown from £900 to over £4m. Their remarkable JCB4 
hydraulic excavator/loader, which was demonstrated at Hatfield, 


is coming off the line at their Rocester, Staffs, factory at 120 
per month. 

Close contact with agents and users of Bamford products in 
U.K. and in Europe, especially in Germany and Italy, 
demanded quicker travel than was possible by public transport, 
and the investment in a privately owned air service with com- 
plementary equipment to ensure all-weather flying became not 
merely justified but an essential factor in the further develop- 
ment of sales and service. 

The Bamford Dove 8 accommodates six passengers and their 
luggage for practical stages of some 600 miles, increasing to 
1,100 miles with a reduced payload and the use of the long- 
range tanks with which it is fitted. As well as radio and radar 
aids it is equipped with a Decca Flight Log which, among its 
virtues, facilitates the all-weather use of small airfields. 

The value of personal air transport in general, and the 
Dove 8 in particular, was effectively demonstrated recently 
when, at short notice, Mr, Michael Sutton, ex-D.H. test pilot 
and now the Bamford company’s pilot, flew executives to Milan 
in a few hours during a Saturday night. The subsequent 
Sunday morning discussion changed a reduced order into an 
increased one. 

The Dove is based at Taten Hill airfield, near Rocester, 
where the company is in the process of erecting its own hangar 

WREN 


CHAIRMAN’S CHOICE.—Last week Mr. 
J. C. Bamford (above—finger on air:raft) 
took delivery of a D. H. Dove 8. Mrs. 
Bamford (above) duly named the aircraft 
“Exporter.”’ With them above (L. to R.) 
are Mr. |. Skeldon (Bamford sales director) 
Mr. H. E. Sturgeon (D. H. managing 
director) and (with log book) 
Mr. M. Sutton (Bamford pilot). 


Photograph copyright “The Aeroplane and Astronautics 
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Flying the 
/ ow) 
IPER policy is now low-wing The Tri-Pacer has been 


replaced in production by the four-seat Cherokee. and the 
new two-seat, side-by-side all-plastic Papoose has been 
designed to the low-wing formula. Only the apparently eve! 
lasting Cub continues in production with its 30-year-old con- 
figuration unchanged, but as a means of reaching an even 
lower-price market, it was joined in late 1960 by the $5,000 
Colt, last of the high-winged Pipers 
The Colt is the realization of a 
“ Bill” Piper, president of Piper Aircraft Corporation, who 
recently celebrated his 80th birthday. To crown his long career, 
which so far has led to the production of more than 52,000 
light aircraft, Bill Piper wanted to try to produce “ everyman’s 
aeroplane,” that short-cut to minimum cost flying that had 
hitherto eluded every search. Unlike previous eflorts, the result 
had to be a practical means of transport for at least two people 
and baggage, and cheap and easy enough to fly to provide a 
stimulus to open an airstrip in almost every American village 
When Bill Piper proposed construction of a new two-seat 
minimum-cost aircraft, two of his sons in the company were 
against the idea, and the third was not really enthusiastic. He 
was determined. however, to build at least 500 two-seat light- 
planes to sell at $4,995 (about £1,780) on today’s market, or 
about two-thirds the price of a Cub after three decades of its 
production Discontinuation of the Tri-Pacer line provided 
the opportunity to develop the new two-seater, using existing 
components and tooling of the original design 
Explaining the background on the Colt, Bill Piper said, “ Any 
new plane takes a million dollars of engineering money. The 


also 


dream for veteran W. T 


Colt—originally the Pinto until one of our test pilots recalled 
a similarly named Temco trainer—is merely a continuation 
of our Tri-Pacer line The ¢ olt can be made at low cost since 


the burden of design has already been paid off. We've already 
built 8,000 Tri-Pacers, so that engineering, tooling, shop set-up 
and expensive learning are behind us.” 

Profit margins have been cut to the bone with the Colt, but 
Bill Piper believes that it will help build a tremendous sales 


organization of men and women all over the U.S. They will 
be “ bird dogs” for the company, and the lightplane industry 
as a whole. “The main delay,” he said, “in getting this little 


airplane into production was the engine. Lycoming had to dig 
up and dust off all the old tooling for their 108 b.h.p. engine. 
and we had to order 500 units right off the bat to get production 
moving again 

The lower-powered engine was one of the many cost-cutting 
modifications made to develop the Colt from the four-seat Tri 
Pacer Everything that could be was taken off to keep the 
basic price below the $5,000 target, and in standard form, the 
Colt has no radio, rear windows, rear seats, spinner or wheel 
spats. “This is the airplane.” concluded Bill Piper. * that will 
get students back flying again. The cheapest of its type in the 
air, it will have lower depreciation, lower operating costs and 
lower insurance An operator can rent it out at a lower rate 
and still make a reasonable profit.” 


Model T of the Air? 

Time will tell whether Piper has produced the * Model 1 
of the air, but initial response seems to indicate a strong possi 
bility of this being achieved. Vigors Aviation, Piper agents in 
the U.K., have already received 14 orders for the Colt, although 
their demonstrator has only just arrived. Its universal appeal 
is hardly surprising since in form, with only primary 
instruments, its U.K. duty paid price of £2,795 is some £200 
less than its nearest American competitor, which has an inferior 
capacity and performance 

Vigor’s Colt demonstrator, G-ARGO, first of its type on the 
British Register, is the Super Custom model. which with spinner, 
arm rests, radio shielding, a full panel of engine-driven gyro 
instruments and full night-flying equipment. costs £3.281. 
delivered to the U.K. G-ARGO is also fitted with such optional 
extras as wheel spats (£58 18s. 7d. a set), and strut fairings and 
tie-down (£14 9s. 4d.), and verv smart it looks in its 
Duraclad plastic finish of cream and light tan. The 27-channel 
Narco Simplexer is available in the Custom and Super Custom 
Colts for an additional £365, and the new Piper AutoNav radio 
compass costs £176 6s. 9d 

On examination, the Colt shows remarkably little difference 
from the Tri-Pacer (this series, Jly. 22, 1960) The fuselage 
is about 7 in. shorter, following deletion of the rear seats; there 
is no external baggage door: and the wings have no flaps. but 
the steel-tube, aluminium-ribbed and fabric-covered airframe 
is otherwise unchanged. There is now only one door, in the 
starboard entered via the usual step on the mainwheel 


basic 


rings 


side 
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Photograph copyright “The Aeroplane and Astronautics” 
Interior layout of the Colt is almost identical to the Tri-Pacer, 
except for the lack of a flap lever between the seats. The 
Super Custom Colt has a full IFR panel. 


leg, and the right-hand se t-back tips forward for access to the 
very large baggage compartment The latter is easily big 
enough for a third seat, and its capacity of up to 100 Ib. would 
enable a hefty child or a small adult to be carried if required 

From the pilot’s point of view, the Colt cabin is pure Tri- 
Pacer, and retains the same rather claustrophobic atmosphere 
resulting from the very limited visibility, Compounded from 
the deep front panel, the sideways limitations of thick cabin 
framing, and the “ low-set”” high-wing, the indifferent view is 
perhaps the only feature of the Colt which really warrants 
criticism, It is unchanged, however, from the Tri-Pacer, whose 
popularity did not seem to suffer as a result, but transparent 
roof panels would offer some improvement. 

A high standard of finish is maintained in the Colt cabin, 
despite its low-price bracket, and full dual control is fitted, 
even in the standard aircraft. The Piper system of non-differen- 
tial braking, via a hand lever beneath the panel, is retained. 
Ground manceuvrability is achieved by nosewheel steering 
through 40° each side of A parking catch for the 
hydraulic disc brakes is provided on the panel. 

In standard form, the Colt has a single 15 Imp. gal. fuel 
tank in the port wing, with an on-off cock on the port side of 
the cabin, and an electric gauge on the panel. This capacity 
gives a endurance of about 3 hr., and is adequate for 
training duties For touring, a similar tank is available 
(£89 5s. 9d.) for the starboard wing, bringing the total capacity 
to a very substantial 30 Imp. gal. Even with this load, the fully 
equipped Super Custom Colt can still carry its full quota of 
occupants and 100 Ib. of baggage within its max. gross weight 
of 1,650 Ib 

Starting the 


centre. 


safe 


Lycoming O-235-C1IB follows Tri-Pacer pro- 
cedure, with the master switch still coyly tucked away beneath 
the pilot’s seat. A modification in the Colt, however, is the 
introduction of automobile-key-type starting, with solenoid 
actuation after turning to the spring-loaded position beyond 
the “ Both” magneto setting. One has to remember not to 
turn the key back to “ Both” too vigorously when testing the 
mags. after start-up As a point of interest, the Lycoming 
O-235 uses the new Scintilla S-200 “ shower of sparks” ignition. 

Moving off at Kidlington for my first flight in the Colt, I 
found that the combination bungee and hydraulically damped 
undercarriage gave a slightly hard ride. This may have been 


because of its newness. since only 13 hr. was shown on the 
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The first Piper PA-22-108 Colt to 
reach this country is the £3,281 
Super Custom version, with 
additional spats and strut fairings 
In effect, the Colt is a flapless 
Tri-Pacer with two seats and a 
lower-powered engine. 


Below, a prototype Colt was 
flown by Max Conrad to the 
Piper Distributors Meeting at 
Grand Bahama Island in October 
last, to demonstrate its long- 
range touring capabilities. 


recording tachometer. This appeared to have been something 
of an omen, since immediately after take-off, into a pall of 
heavy drizzle and smoke, I wished heartily that I was back on 
the ground, being able to see virtually nothing in any direction. 
I clung tenaciously at about 200 ft. to the perimeter track, which 
extends round the fenced-off portion of Kidlington, and when 
I came to the roundabout on the Woodstock road, throttled 
back and pointed the Colt hopefully towards where the airfield 
should have been 

| must say that the little aeroplane looked after me very 
well, but my analysis of its handling during that three-minute 
circuit was limited, to say the least. The following day was 
fortunately rather more clear, although fairly turbulent. 

During take-off, with neutral trim, when solo with about 
one-third fuel, the full-throttle acceleration to 2,450 r.p.m. was 
decidedly brisk. Unstick was at about 50-55 m.p.h., following 
a little right rudder, slighi aft wheel movement and a very 
short run, and the climb-away almost uncomfortably steep at 
75 m.p.h 

Two timed climbs to 1,000 ft. from unstick agreed at 51 sec.. 
or 1,175 ft./min. This remarkable figure was a function of the 
light load at which G-ARGO was operating, and is naturally 
halved at max. gross weight. For training, however, the Colt 
obviously has a commendably brisk climb performance con- 
sidering its relatively low power. 

Since cloud-base was fairly low, it was not possible to explore 
the full range of Colt handling, including spinning, for which 
it is cleared, Spins would probably be difficult to achieve. 
since the Colt will not really stall at a forward C.G. On 
throttling back at about 1.200 ft., and keeping the nose level by 
strong aft wheel pressure, I eventually got to the limit of 
elevator travel, with the A.S.I. reading about 47 m.p.h. 

Continued aft pressure resulted in a gentle oscillation between 
45-50 m.p.h., with the nose still high, and the sink rate varying 
from 500-800 ft./min Some lateral control remained, and 
application of power provided a prompt and precise means of 
checking the descent. Hardly a “trainer” stall, but repre- 
sentative. in its docility. of the new lightplane generation 

From low-speed handling, the Colt accelerated rapidly to the 
cruise, with power set at about 2,350 r.p.m. With the low- 
geared but sensitive tailplane trim handle in the roof wound 
anti-clockwise a few times to lower the nose, the speed rapidly 
settled down to about 108 m.p.h. L.A.S. This coincides exactly 
with the claimed sea level figure for 75° power, which must 
therefore include at least 4 m.p.h. extra cruise speed resulting 
from the installation of spats. The Tri-Pacer is 10-12 m.p.h. 
faster at a similar cruise setting without spats 

These, or rather the nosewheel spat, also have a marked 
effect on the handling. Since the nosewheel turns with rudder 
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movement, its long spat functions as a sort of additional direc- 
tional steering surface. It adds to rudder effect, but disguises its 
“ feel,” and also contributes to the lack of self-centring in the 
system. The result is that the rudder is slightly heavy, and tends 
to remain applied unless deliberately centred by reference to 
the ball of the turn-and-slip. 

In contrast to the rudder, the ailerons of the Colt are 
very light and quite responsive, while the elevator is well 
harmonized with the lateral control. The brisk ailerons come 
as a pleasant surprise after the Tri-Pacer, which has spring 
interconnection between its lateral and directional controls, and 
in consequence has a slightly heavier and soggy feel. Not 
unnaturally, the Colt is lighter all-round and its handling and 
excellent manceuvrability seemed to me more allied to the 
nimble Cub than to the Tri-Pacer. 

A stop-watch check on banks in each direction revealed 
a rate of roll of 30° per sec. for a fairly small degree of effort 
on the control wheel, and the help of some rudder. One result 
of the spring interconnection removal is that a touch of rudder 
is now needed to achieve accurate turns, but this, of course, 
is common to most light aircraft. Positive lateral control 
is allied to neutral lateral stability, and the Colt conforms to 
normal lightplane standards longitudinally and directionally, 
except for the lack of rudder centring 

With this stability, a moderate noise level and a vibration- 
free ride, the Colt rode the rough air without kicking up its 
heels, and with an optimum cruising T.a.s. of 115 m.p.h. which 
can be maintained for up to 6 hr. with full fuel, it is clearly 
an excellent mount for touring. In the circuit, the high-wing 
penalty on visibility again becomes apparent, but by leaning 
forward, you can continue to see your landing point through 
the front screen when turning from base leg to finals 

Although the Colt has no flaps, sideslips without the control 
interconnection are much easier and more effective than in the 
under-flapped Tri-Pacer. With the speed hauled back to 70 o 
less on the a.s.1., the rate of sink can be regulated to quite a 
high figure by judicious slipping, but the elevator remains amply 
sensitive, if used with sufficient gusto, to allow a rapid descent 
to be continued near the ground. 

In calm air, 65 m.p.h. is probably enough for an over-the- 
hedge speed, and the weight can be kept off the nosewheel after 
touch-down at about 55 m.p.h. by use of the elevator, for 
aerodynamic braking. In cross-wind landings, three-point 
touch-downs give immediate nosewheel steering and mainwheel 
braking for very positive directional control and a brief ground 
run. Installation of flaps might be a good thing for training, but 
any discussion of the Colt’s possible shortcomings must be 
related to its, so far, unique price bracket. 

Whilst there are one or two things that it will not do, there 
are a very great many that it will, and all but a few it does 
extremely well. From my brief acquaintance with the Colt, 
1 would predict that Bill Piper’s original estimate of a 500 pro 
duction total is going to be exceeded many times, not only on 
the score of low initial expense, but also of minimum running 
costs and long life. Production at the moment is restricted to 
a mere three per day, because of the engine programme, but tt 
is eventually planned for no fewer than seven per day 

JOHN FRICKER 
Leading Particulars 

Dimensions.—Span, 29 ft. 34 in.: length. 20 ft.: height, 7.3 ft 
wing area, 147.5 sq. ft. 

Weicuts.—Empty (standard), 940 Ib.: (Super Custom), 968 Ib 
fuel, 30 Imp. gal., 216 Ib.: oi]. 8 Ib.: pilot and passenger, 340 Ib 
baggage, 100 Ib.: max. gross, 1,650 Ib. 

PERFORMANCI Max. speed, 120 m.p.h.: cruising speed, 
power, sea level, 108 m.p.h.; optimum cruising, 7.000 ft., 115 m.p.h 


75 


initial climb, 610 ft./min.: service ceiling, 12,000 ft absolute 
ceiling. 14.400 ft.; take-off run. 950 ft.; to 50 ft., 1.500 ft.; landing 
run, 500 ft.: from 50 ft., 1.250 ft.; cruising range, standard fuel 
75%, power at sea level, 3 hr., 324 miles: with 30 gal., 75 power 


at 7.000 ft.. 6 hr., 690 miles 
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Personal F lying 


OLE distributors in the U.K. for the Cessna range of light 
aircraft, Airwork Services, Ltd., have appointed four 

egional dealers to be exclusively responsible to them for sales. 
Servicing and spares in various areas of Britain. Each dealer 
will have demonstration aircraft at its own base, and will 
conduct its own sales programme 

Covering the Midlands will be McAlpine Aviation, the bus 
ness flying division of Sir Robert McAlpine and Sons, which 
has owned for some time a Cessna 310 for executive operations 
ind will also demonstrate some of the high-wing Cessna types 
In East Anglia, the dealer will be Mr. N. A. Rogers. of W. H 
ind § J Rogers (f ngmeering) Ltd., Gt Ba ford, Bedford. 
igricultural equipment agents and engineers. Mr. Rogers owns 
one of the first Cessna 175s to reach this country, and aims to 
turn East Anglia into a community of flying farmers 

In the north of England, Cessna interests wil! be looked afte: 
by Capt. W Westoby, of Westair Blackpool, while in Scot- 
land, Airwork Services have appointed their training branch at 
Perth 

The Cessna Sales Division of Airwork Services are shortly 
moving to Panshanger, Herts, where a new hangar and offices 
will house demonstration aircraft, spares. sales and servicing 
Personnel They will co-ordinate Cessna sales effort from 
Panshanger, and continue to cover sales and servicing in the 
South of England 

. 2 @ 


Contrary to our recent report that 11 Tipsy Nippers are 
flying in Denmark (Jan. 13), we hear from our Danish corres 
pondent, Per Weishaupt, that only two are on the Danish 
egister, although a few more may be in storage with the firm 
who hold the agency This company is said to have ordered 
50 Nippers, most of which were subsequently cancelled. It 
seems that neither the Nipper nor the Stark Turbulent single- 
seats have yet found a ready market in Denmark 

At the beginning of 1961, the Danish civil aircraft fleet 
comprised 167 machines, compared with 140 for the previous 
year. Of this total, 148 are general aviation types, five being 
four-engined, 19 twin-engined and 124 single-engined. Eighty 
Seven of the 148 have radio. 


Gliding Notes 
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More than 50 types are represented on the Danish register. 
the most numerous being the indigenous KZ III (32) and 
KZ VII (15). There are also 14 Pipers, 11 Austers and nine 
Cessnas. Recent imports are mostly new aircraft, including 
Apache, Emeraudes (4), Turbulent, Caribbean, Pawnees (2), 
Mooney Mk. 20A (2), Meta-Sokol, Ambassadeur (2), Cessna 
172, 175 and 210, and the first civil helicopter in Denmark, a 
Bell 47G 

. . 2 

From Gp. Capt. Edward Mole, U.K. distributor on behalf of 
Omnipol of Prague, comes news of the appointment of Peter S 
Clifford and Co., Ltd.. of Oxford Airport, Kidlington, as 
exclusive agents within the U.K. for the entire range of 
Czechoslovakian light and executive aircraft. Gp. Capt. Mole 
is for the present retaining his interest in the Omnipol agency 
outside the U.K. in such territories where they have been 
granted market protection. These include most of the British 
Colonies and certain other countries with no Omnipol agencies 

Peter S. Clifford and Co., Ltd., are planning to operate 
demonstration aircraft from Kidlington, and will hold a large 
and comprehensive stock of spares The first types of aircraft 
to be handled will be the Meta-Sokol and the Super Aero, while 
at a later date, the Morava five-seat light twin is expected to be 
included In addition, the well-known Zlin 2.226 two-seat 
trainers are available for early delivery 


S 


Good news for Britain’s bathers is that a Cessna 180D has 
been specially fitted with equipment to keep holiday beaches 
clear of oil contamination. It has already aroused great interest 
among coastal-resort authorities 

he aircraft has been bought by Southern Counties Aerial 
Contracts. a firm of which Sir Bernard Docker is chairman. 
It has been equipped by Airwork Services, who are engineering 
specialists as well as Cessna distributors, with a hopper capable 
of carrying 1.000 Ib. of chemical. The hopper is manually 
operated by the pilot and spreads chemical dust on the sea’s 
surface at the rate of two pounds per 17 square yards, covering 
100 square yards is one-eighth of a second, flying at 100 
m.p.h 
This process is known as “oil sinking.” and has been 
developed in Germany and acquired for this country exclusively 
by Southern Counties Aerial Contracts 


by Dr. A. E. Slater 


A! a Lasham party to which Mr. and Forbes’ British national out-and-return height (5,000 m. gain) in a non-thundery 
Mrs. Burns were invited, afte: record. The air was very rough, and cu-nim, entering the cloud base at 


returning trom their record-breaking tou there were no clouds till 17.30 when 10,000 ft. and continuing up to 22,000 ft 
n South Africa, the problem arose of some little ones appeared at 18.000 ft Finally, he secured a third Diamond 
how to by-pass their well-known modesty She took 64 hours and landed as the sun with an out-and-return flight of 353 miles 
in order to obtain full details ot what was going down Two of her other which beat not only his wife’s British 
they had done This was solved by records were for speed round triangles record but also Dick Schreder’s World 
making him talk about her flights. and 300 km. at 42.25 m.p.h.. and 200 km record of 339 miles set up in the United 
ce versa They were visiting i 49 m.p.h.; both beat the World’s records States. The finish was dramatic: an even- 
“performance rally.” not tull-blown for women, previously held in Poland ing party was going on, and his wife 


national contest, at Kimberley (3,900 ft 


repeatedly rushed outside with dwindling 


1.8.1.) and “ Boet ” Dommisse. instead of + * + hopes of seeing him return. At last, as 

taking part in it himself, generously lent it was getting dark about 19.00 hr., there 

them his standard Slingsby Skylark 3 The famous thunderstorm flight really he was circling overhead, apparently still 
After a day of solid rain. which Started as an attempt on the 100-km. tri- enjoying thermal lift. He had put in 8} 

Kimberley had never before experienced angle record Four enormous cumulo- hours of hard work, “pushing it,” he 

in history (so they said), and led to Anne nimbus clouds joined up and covered the said, “all the way.” 

Burns being dubbed the “ rain queen,” whole area with a big black cloud base at On their return to England, a congratu- 


she led off with 325 miles E.N.E. to ibout 12.000 ft.. into which Anne went to latory t 


egram arrived signed “ Philip.” 


Volksrust beating her own British have a “sniff” at height; she was not Naturally they assumed it was from 
national record for women (Lasham to heard of again for quite a time until she Philip Wills, but wondered what he was 
Northumberland, 282 miles). She flew eventually telephoned from ground level doing at Buckingham Palace—until the 


from 11.30 to 17.30, and collected her 14 miles away, having meanwhile been truth dawned. 

third Diamond. becoming the fourth struck by lightning while circling. and 

British pilot to add all three Diamonds rendered temporarily unconscious * * * 
to the Gold “C.” Another pilot flew It is noteworthy that the lightning made 


the same course and became the third holes in only one wing of the banked 


HIS Lasham party had originally been 


South African to do so The retrieve, machine, whereas some reported light laid on to give a send-off to Brian 
which had to be made via Natal so as to ning strikes in England were on machines Masters, who has been an instructor on 
use national roads. measured 1.200 miles which were presumably in almost level the staff there for over four years, and 

Denis Burns then tried for Diamond flight. and damaged the nose and the is now off to another job with the Sail- 
distance (SOO km.) and averaged 42 tail. As already reported, Anne beat the plane Corporation of America at El 
m.p.h. with a 12-knot crosswind, but had World's record for women with 30,500 ft Mirage field in California, 50 miles inland 
to land among gold mines in a con height gain and the British women’s from Los Angeles. Brian was one of the 
venient grass airfield specially made by record for absolute altitude with 35,000 ft team which won the Team Championship 


a German gliding club for their exclusive 


Denis Burns, on the other hand, has in League 2 at the 1959 National 


use, though they were not operating there been something of a dark horse. Though Championships. 


at the time. 


known to be a competent pilot, he has 


To make up for the loss, John Everitt, 


Anne’s next record was 268 miles never hit the headlines before During fomerly chief instructor at the London 
S.S.W. to De Aar and back, beating Jock this expedition he obtained his Diamond Club, joined Lasham’s staff on Feb. 1 
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Industry Record 


Airfield Equipment Blowers 


An order for several hundred axial 
flow blowers has been received by 
Plannair, Ltd., of Leatherhead, from 
L.M. Ericsson of Sweden. They will be 
used on the temperature control of 
airfield ground control equipment 

These type | PL 121-378 blowers, 
weighing 6 oz. and measuring 3.543 in. 
long, have a blade tip dia. of 1.2758 in. 
They are fitted with high precision 
stainless steel bearings and operate at 
both very low and very high temperatures 
at 20,000 r.p.m. from 115¥V single-phase at 
400 ¢ p.s 

Radar Tracking Contract 


An M.o.A. contract for the design and 
manufacture of equipment that will 
record the output of precision tracking 
radar has been awarded to International 
Computers and Tabulators, Ltd., whose 
special projects department will undertake 
the task. The final purpose of the equip- 
ment is the recording of the azimuth 
and elevation readings of the radar’s 
target in digital form on punched cards 
but because the radar data has to be 
examined at high rates an intermediate 
stage of recording on magnetic tape with 
slower replay into punched card equip- 
ment iS necessary. 


Fuel Gauge Orders 


The 24 D.H. 121 Tridents on order for 
B.E.A. are to be fitted with fuel contents 
measuring equipment manufactured by 
Waymouth Gauges and _ Instruments. 
Ltd.. a subsidiary of Smiths Aircraft 
Instruments, Ltd. This new order follows 
the recently announced contract for 
similar equipment to be installed in the 
Vickers VC10s for B.O.A.C 


Comet Equipment 


Ihe four Middle East Airlines Comet 
4Cs are being fitted with Standard Tele- 
phones and Cables radio communication 
and navigation equipment. 

This includes the STR.23 VHF com- 
munications 360-channel transmitter and 
560-channel receiver units; the SR. 34/35 
VOR/ILS receivers: the SR.36 vor marker 
equipment, the STR.I8C 100-channel HF 
communications transmitter/receiver: and 
the SA.10/11 aircraft loudspeaker and 
intercommunication system 

Bendix lightweight radio and radar 
equipment is to be fitted to the two addi- 


tional Comet 4Cs for United Arab Ajir- 
lines. An order worth £25,000 has been 
placed with the United Kingdom distri- 
butors, Field Aircraft Services, Ltd 


New Plastics Division 

To take over the reinforced plastics 
work of its group of companies the 
English Electric Co., Ltd., has formed 
a reinforced’ plastics division at 
Freckleton Works, Mill Lane, Warton, 
Lancs. The range of the company’s 
components of this type previously made 
at its Preston works will now be manu- 
factured by this division and although 
at present the bulk of them will be used 
by the group, they will be produced on 
a commercial basis for outside organi- 
zations. Under the management of Mr. 
Charles Hayes the division will concen- 
trate on 12 of the 15 processes known in 
reinforced plastics. 


Microseal Aircraft Switch 


A waterproof aircraft switch has 
recently been introduced by Dowty 
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Electrics, Ltd. Known as the Microseal 
switch, it has been designed to operate 
at altitudes up to 60,000 ft. in ambient 
temperatures ranging from —75° C to 
+70° C. 

The complete unit, which weighs 
oz., has similar essential dimensions to 
other Dowty micro-switches and can 
replace them with little or no modification 
to existing structures. Complete sealing 
is achieved by glass/metal seals interposed 
between the switch tray and terminal 
block, together with a silicone rubbe! 
“O” ring and associated nylon scrape 
ring in the plunger mechanism 


West African Airfield Services 


Air traffic control, aeronautical and 
meteorological telecommunications and 
fire-fighting and rescue services are to be 
provided at Lungi International Airport 
Freetown, and six internal airfields by 
International Aeradio, Ltd., under 
seven-year contract with the government 
of Sierra Leone. The company took ove 
on Nov. | last year and since then some 
90 local Sierra Leonians have been 
engaged to staff these services. These will 
be supervised by six LA.L. European 
senior specialists. 


Flooring 


Now being widely adopted by air 
transport operators and aircraft manu- 
facturers are Mallite E.G.B. floor panels 
made by William Mallinson and Sons, 
Ltd., of Crayford, Kent. At present the 
company has A.R.B. approved installa- 
tions for the Dakota, Viking. 
Ambassador, DC-4M (Argonaut), Dove 
and Viscount; and at operators’ requests 
the Boeing 707, Caravelle, Friendship, 
Constellation and  Convairline: are 
currently being studied. It is anticipated 
that reflooring of some of these types will 
begin this year. 

Orders from K.L.M., B.E.A., Lufthansa 
and B.U.A. for replacement floors for 
more than 20 Viscounts have been 
received to date. and Vickers are to fit 
Mallite flooring in part of the prototype 
VC10. It also features in the Westland 
Rotodyne and 192C, the B.A.C. 107, and 
the Short Skyvan and Belfast transports. 

Mallite E.G.B. panels are of sandwich 
construction having end-grain balsawood 
as core material with light-alloy skins 
bonded to it. The manufacturing 


Specialists 


techniques were evolved 10 years ago and 
have been steadily improved as more up 
to-date methods have become possible 
The balsa planks are bonded together, 
sliced and gauged to a tolerance of 

010 in. 

They are then spliced into sheet sizes 
and are ready for adhesive application 
The light-alloy skins of L72 material are 
degreased in a trichlorethylene vapour 
bath and then chemically etched to DTD 
915B conditions. 

Application of the Redux-type adhesive 
also has to be carefully controlled and 
new equipment has been installed which. 
by varying the speed at which com 
ponents pass through a curtain of resin. 
deposits an even film of controlled 
amount on the surfaces. The bonding 
process is by the application of heat and 
pressure of 285° F. and 200 Ib./sq. in 
The curing cycle of application § of 
pressure, raising temperature, curing. 
cooling to room temperature, and opening 
the press, will be automatically controlled 
to pre-set limits when the installation of 
the equipment is complete 

Research by the company into the 
problems which arise in operation have 
been particularly intense. Ladies’ stiletto 
heels are one such problem, since they 
may impose concentrated loads of up to 
one ton/sq. in. Tests have shown 
however, that indentation damage cal 
culated as for 10,000 hr. short-haul 
operation does not affect the ultimate 
strength of the E.G.B. panels and opera 
tional experience too is considerable. It 
ranges from Dakota floors with which 
Malayan Airways have operated com 
bined passenger/freight services for more 
than 11,000 hr. with Mallite E.G.B.2 
panels to the more recent Viscount 
reflooring installation of E.G.B.4 panels 
which have now been in_ successful 
operation up to 1,500 hr. with some 
European airlines. 


A Mallite E.G.B.4 replacement floor in 
a B.U.A. Viscount 804. 
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Correspondence 


Slush on Runways 


OUR reference, Jan. 20, the Ministry Aviation’s 
Information Circular dealing with the of snow 
Slush and water on the take-off performance of aircraft prompts 
us comment once again on the G-ALZU at 
Munich on Feb. 6, 1958 
This Information Circular will be welcomed by all pilots as 
it goes some way towards clearing up doubts concerning opera- 
tion from runways covered with snow water and will 
help to narrow down the number of conflicting opinions which 
have arisen during the past three years. However, this Informa 
tion Circular not only refers to the Elizabethan-type aircraft 
but also to limiting depths of slush or water for a number of 
aircraft types. The average limiting depth appears to be I in 
When the German Commission of Inquiry into the accident 


ol 


effects 


to 


to accident to 


or also 


to G-ALZU published its report it made the following 
issumMption 
All experience goes to show, however, that it may be assumed 


that take-offs can be made with nose-wheel aircraft without danger 
up to a slush depth of at least 5 cm. 

The Fay Commission made it plain that the criticisms made 
by the Association of the German Report were justified. The 
German inquiry implied an assumption that drag caused by 
slush decreased with the speed of the aeroplane The Fay 
Commission pointed out that as a result of research initiated, 
partly at least as a result of the Munich accident, the drag 
caused by slush increases with speed; probably as the square 
of the speed. At the time of the Fay Commission the Associa 
tion submitted that conclusions should never have been 
ittempted until research had been done. For this and othe 
reasons the Association has pressed for a reopening of the 
inquiry or a review of the available evidence by a body fully 
qualified to determine the true cause of the accident 

Now we have the results of a Ministry of Aviation investiga- 


tion into the general problem and these results conflict with 
the original German assumptions, therefore we are saying 
that a serious error of judgment has been made in this case, 


which error needs to be rectified 
The Association had been accused of “ irresponsible” con 
duct in insisting on a proper investigation and in being 
unwilling to accept the original findings of the German Com 
mission of Inquiry If what we have been trying to do is 
‘irresponsible ~ then we feel justified in carrying on in such 
in “irresponsible ~ manner as our efforts and those of Captain 
J. Thain who is directly involved in this matter have helped 
to highlight what was until 1958 a hidden hazard to the safety 
of aviation 
Harlington, Middx 


sO 


D. Fottows 
(General Secretary, B.A.L.P.A.) 


The First All-metal Aeroplane 


HAVE read the article “ Cantilever Story by Aw Cdre 
H. V. Rowley, A.F.R.Ae.S. (Dec. 23, 1960), with greatest 
interest 


Unfortunately, however, I noticed that the author, while no 
doubt deservedly stressing the merits of Fokker, completely 
fails even to mention the hardly less important work done by 
the German Junkers works, ie., by Prof. Junkers 

I believe that it would be only fair to point out that not only 
was the test-plane Junkers J.1 the very first all-metal aeroplane 
in the World (in 1915!), but that it also was a cantilever mono- 
plane. The Junkers CL 1 (J.10) all-metal attack-plane that 
appeared at the Front for the first time in 1918 was a semi 
cantilever low-wing monoplane 

The first all-metal transport plane was the Junkers Type F-13, 
a tact well known throughout the World This was a semi 
cantilever low-wing monoplane. The contribution to the future 
developments of aeroplane construction made by this particular 
type was considerably more important than Fokker’s plywood 
constructions 

Prien/Chiemse, W. Freucuter 


Bavaria GEORG 


High Life in the Mess 


ANY of the R.A.F. Officers’ Mess games described in Mr 
Leslie Hunt's article (Dec. 23, 1960) are still played on 
dining-in and guest nights, although the lethal “ High 
Cockalorum ™ is rarely, if ever, waged these days—aircrew are 


too rare and expensive to be allowed to maim themselves, even 


for fun However, bruises, black eyes and the occasional 
broken bone may still be inflicted by some of the deadlier 
pastimes, among which Mr. Hunt's list omitted “ Tunnel of 
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Love” and one which I believe the Royal Swedish Air Force 
introduced, a sort of “ Ring o° Roses” with afterburning. 
The “ Tunnel of Love” is assembled from the ante-room’s 


stout leather armchairs and settees, inverted and placed togethe: 
in two Iwo enter at Opposite ends and the 
winners are those emerging first at the other end. Onlookers 
help by sitting on the heaving tunnel and pouring beer on the 
contestants as their struggles to pass each other displace the 
furniture. The T. of L. is death to shirts 

The Swedish “ Ring o’ Roses” calls for plenty of clear floor 
space. In the middle of it some object, a tankard, say, is placed 
on a stool. The belligerents, holding hands, form a large ring 
around the stool and by well-directed and united heaves 
contrive to pull one of their number into the stool, knocking 
the tankard off it. The knocker-offer retires from the game, 


] 
ic 


rows -ams 


Regal Eagle. Mike Byrne, Blackburn's publicity 
manager, thinks that the Beverley might have been 
| chosen instead of the Dakota for the Queen's 
up-country flying in Nepal. It can go anywhere that 
| a Dakota can go, he says, and has built-in pomp and 
circumstance. And how about installing royal quarters 
} in the tail boom and using the Great Hall for recep- 
tions and carry the royal cars? Personally, I'm 
} surprised that the Herald, after all it’s achieved in 
| the toughest conditions, wasn’t chosen. It would have 
| done it a power of good in the export market. 
| 


* 


Coming Shortly. So T.W.A. are going to show 
films as a soporific on their long runs. Well, they've 
plenty of titles to choose from—** Cone of Silence ~ 
(crash on take-off), “ No Highway” (metal fatigue), 
“ Flight into Danger” (crew unconscious with food 
poisoning), “ The High and the Mighty” (runaway 
prop, engine torn out), and how about “Course for 
Collision” during the let-down? 


* 


Competition Corner. Flattery is rife. That seems 
to be one explanation of the many suggestions and 
| kind comments which you friendly wreaders have sent 
in response to my request for a caption for the 
drawing printed here two weeks ago. Such a demand 
| for an original Wrenoir! Or ts it a demonstration of 
those two endearing British traits, a sense of humour 
and a desire to help? Whatever it is, you will all get 
something in due course but, now full of optimism, 
I'm waiting to hear from the Friends of Wren Over- 


seas 


to 


9 


Mad Dogs and Airmen... The British-speaking 
races need a touch of humour to keep ‘em going 
(hence the apparent popularity of this column?) and 
here’s a picture, sent by reader S. Rew, to prove it. 
In 1950, at the Pakistan Air Force base at Peshawar, 
an order was received emphasizing the necessity for 
‘exercising the gear-change clutches” of the two- 
speed superchargers on their Tempests’ and Furies’ 
Centaurus engines. The R.A.F. fitters, on attachment, 
immediately and logically put the order into effect 
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the tankard and stool are repositioned and the game recom- 
mences. As in “ Musical Chairs” the combatants are thus 
eliminated one by one, leaving the last survivor as victor. 

In case this sounds a bit genteel, I must point out that the 
acceleration factor of the man condemned by fate to be pro- 
pelled towards the stool appears to increase by the square ol 
the number of chaps involved in promoting his headlong 
passage stoolwards, At high speed, and helpless, he may crash 
into the stool or into somebody on the opposite side of the 
circle, or into the furniture, or the wall—or all four. 

Finally, a comparatively harmless game, a race. Each com- 
petitor is given a 4-ft. broom handle—he puts one end on 
the floor, holds the top with both hands and bends to rest his 
forehead on his hands. The competitors, being thus poised, 
are then revolved three or four times to make them giddy, then 
they discard their sticks and stagger off round a course ol 
varying hazards. 

American officers get a particular delight out of these and 
other aspects of life in our Messes. In their own domesticated 
Officers’ Clubs, such games would inflict heavy casualties among 
the wives and children 

Worcester Park, Surrey FE. A. Curis Wren 


Viscount Spar Booms 


ONCERNING the Viscount spar troubles referred to in 

your article on page 28 of THE AEROPLANE AND 
Asrronautics dated Jan. 13, whilst on careful reading your 
article is technically correct, an ambiguous interpretation may 
leave readers with the impression that Central African Airways 
aircraft were found to be cracked in the lower spar booms and 
that these may be manufactured from DTD 363 alloy. 

The facts are, of course, that cracks were found only in the 
upper spar booms of DTD 363 alioy whilst the uncracked lower 
booms in C.A.A.’s Viscount 748 aircraft are manufactured in 
L. 65 material, which is free of stress corrosion. 

London, W.! K. H. GREAGER. 

(Engineering Manager, C.A.A.) 


Ringing the Bell 

EING a regular reader of your periodical, | happened to 

notice in the issue of Jan. 20 a photograph of a T.A.A. 
Helicab (p. 62). 

According to the caption the Helicab was a Bell 47, but I 
thought the helicopter looked more like a Hiller UH-12 
Wishing to certify my opinion I referred to my copy of THE 
AEROPLANE AND ASTRONAUTICS dated Nov. 11 of last year 
which contained an Airline Survey. This survey stated that 
Trans-Australian Airlines operated only two helicopters both 
of which are Hiller UH-12s. 
The Leys School, Cambridge. 
{Thank vou for putting us right, Mr. Wilson. 


J. Peter WILSON. 
Ep.] 
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Correspondence . 


Plastic Airbags not Practicable 


N your issue of Jan. 6, p. 25, Mr. A. H. W. Dormer sugges! 

fixing a plastic airbag to the back of passenger chairs for crash 
protection. 

In November, 1956, I attended a Flight Safety Seminar at 
Miami, where Mr. Jordanoff, writer of several books on aviatio: 
demonstrated a device as mentioned above. 

This idea has, so far as I know, never been realized as too 
many problems, technical as well as operational, are involved 


Schiphol. G. VAN MESSEL. 
(Safety Department—K.L.M.) 


Britannia—An Unsullied Record 


HE review in your issue of Jan. 13 of civil transport 

accidents in 1960 was most interesting, but in one importan 
respect the headings in your tabulation gave a misleading 
impression. I refer to the column heading “* Survived (including 
injured).” 

Against the entry for the B.O.A.C. Britannia (G-ANBC) 
accident at Khartoum, for example, there is shown in th's 
column a figure of 27. The inference drawn by most peop!c 
unfamiliar with the facts would be that some at least of these 
27 were injured, and I would like to put the record straight 
by pointing out that neither in this particular mishap nor in 
nearly 420,000 hours of airline service and military operation 
to date, has any Britannia fare-paying passenger or crew 
member been killed or injured. 


Filton, Bristol. WaALTerR F. Gipp. 
(Sales and Service (Aircraft) Manager. 


Bristol Aircraft, Ltd.) 


Any Moment Now 


a 30 years ago the Founder-Editor (C. G. Grey) of 

THe AEROPLANE propounded an interesting theory to prevent 
air collisions. He suggested that scientists should work out an 
electronic device to be carried in all aircraft which transmitted 
electric waves to surround an aircraft with an aura like an 
invisible bubble off which other aircraft would bounce. He 
called it a radiaura. This was long before the days of rada 
and with present-day knowledge it should be possible. 

But scientists do not seem to have done anything about it, no 
doubt dismissing it as “ just another of Grey’s silly ideas ” jus! 
as they ignored many of his other “ silly * ideas, some of whict 
are in everyday use now. 


London, W.14. GEOFFREY DORMAN 


Aviation Calendar Feb. 11 862.552.—J. Martin.—"‘ Cutter unit primarily f 
Feb Birmingham. British Interplanetary Society use in ciection seats for aircraft 
Leet » as eb. 4 . Midlands Branch lecture, “ Fusion Rockets." by Mar. 3, 1989. (Mar. 14, 1958.) 
Avedon. ritis' mterplanectary Society lecture C. L.. Johnson. in the Birmingham and Midland 6? 8S ‘ , 4 , f 
Some Aspects of Solid Propellent Rocket Motors,” Institute cinema, Paradise Street, at 18.30 hrs ae uke nie ee Ne ? 
by R. Heron, in the Kent Room, Caxton Hall ia) — site tink 
S.W.1. at 18.00 hrs * 
Feb. 6 Company Notices Printed specifications of the above will be ava 
, ~aar 4 , able on Mar. 15, 1961, and the oppositio i 
Coventry.--Lanchester College of Technology NEW COMPANIES will pA art Ine 15 on a 
Rocket Engine Technology lecture, “ Solid Propel G. ALEXANDER AND PARTNERS (MANL- - ; 
lent Rocket Motors,”" by C. Bayly, in the College FACTURERS), LTD. (680,082).—Private co. Rez i 
at 19.00 brs Jan. 9 Cap. £1,000 in £1! shs Electrical Personal Notices 
Henlow.—R.AcS. Fourth Trenchard Memorial mechanical, electronic, aeronautical, marine, motor BIRTHS 
lecture, “‘ The Nuclear Deterrent,”” by Prof. N. H consulting and general engineers Sec Shirley Butler..-On Jan. 17, at Redruth Hospital, to Jean 
Gibbs, at the RAF Technical College, at Hart Reg. off.: $2 Brook Street, W.1 (née Hildrow), wife of Fit. Lt. C. W. J. Butler 
20.90 bes ‘eb. 7 BARCOLD LTD. (680,.444)—Private co. Reg. 4 son 
. Feb. Jan. 12. Cap. £100 in £1 shs. Automobile, marin Dimmer.—On Jan 14, at Warnford Roa 
London... R.Ac.S. Astronautics and Guided Flight and aircraft engineers Sec.: L. R. Battell Bournemouth, to Dawn (née D'Arcy), wilt 
Section lecture “ An Appreciation of Missile Fig. Off. T. Dimmer—a son 


Structures,"” by A. F. Newell, in the Lecture 


Theatre, 4 Hamilton Place, W.1, at 18.00 hrs Vickers - Armstrongs 


INCREASES OF CAPITAL Dowling..-On Jan. 17, at Braich-y-Celyn Ha 
(South Marston). Lid. 


Aberdovey. Merioneth, to Ethel, wife of Sqn. Id 


Feb. 8 (650,298) Vickers House, Broadway S.W.1 D. E. B. Dowline—twin daughters 
: — 999.90) : * 
London.—R .Ac.S. Graduates and Students Section _Mereased_ on = . sy by £3,999.900 in £1 George.—On Jan, 12, at the Rutland Memoria 
lecture, “Flight Testing of vrot Aircraft.” by °'dimary shares, beyond the reg. cap. of £100 Hospital, Oakham, to Vicky (née Libby), wife 
Tt. W. Brooke-Smith, in the Lecture Theatre Vickers (Aviation), Ltd. (355,922), Vickers House San. Ldr. R. B. George—a son 
4 Hamilton Place. W.1. at 19.30 hrs Broadway, S.W.1.—Increased on Ine. 15, 1960, by Gibbon.—On Jan 10. at RAI Hospita 
Loadon.— Women's Engineering Society lecture £6,.249.900 in £1 ordinary shares, beyond the ree Weebere, Germany, to Pamela (née Sayer), wife 
Space Flight,”’ by om pe ye House cap. of £100 Fit. Lt. J. Gibbon—a son 
Great Peter Street, § 1, at 19.00 hrs c 
: sreen.—On Jan. 16, at Hull, wm Anita (nn 
: London. a sr om fi = Cy ne. in the New Patents Wells), wife of Fl. Et. E. Green—a son 
ascment, celeston Square . “wt 
London Airport.-R Ac S. Branch lecture Som APPLICATIONS ACCEPTED Longden.—On Jan. 16, at R.A.F. Hospital. | 
New Developments in Aircraft Propulsion.” by 863.085. — Sud-Aviation, Soc. Nationale de Construc- to Alma, wife of Ted Longeden—a daughter 
Dr. S. G. Hooker, in the Senior Mess, 4th Floor tion Aeronautiques.—** Quifits for emplan Mayall.—On Jan. 11, to Alexis (née Milne), w 
ing and servicing light helicopters.” of Flt. Lt. P. V. Mayall—a son 


BOA H.Q., at 18.00 hrs 


Southend.-R.Ac.S. Branch film show, in Room 3 Oct. 3, 195 (Oct. 17, 1956.) Ritchie.—On Jan 15. at Hereford Count 
Engineering Dept Municipal College, London 852.593 — Westland Aircraft, Ltd. Helicopter Hospital, to Doreen (née Tucker), wife of Pla. On 
Road, at 19.30 hrs load-lifting means.’’—Aug 1 19589 P. Ritchie—a son 

Feb. 10 (May 13, 1958.) Taylor..-On Jan. 18, at R.A.F. Hospital. Ely 

London.—R.Ac.S. Man Powered Flight Group 863.115 —Fairey Co., Ltd. Acrofoils of sheet Valerie (née Ryan), wife of Fig. Off. P. G. Tay 
ecture Insect Flight by Dr. J. W. S. Pringle material impregnated with a synthetic a son 
in the Lecture Theatre, 4 Hamilton Place. W.1, at resin and methods of making such aero- Winlow.—On Jan. 19. to Lucy (née Constan 
19.00 hrs foils."—-Aug. 2, 1987 Au 2, 1956.) wife of San. Ldr. R. S. Winlow—a son 
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"It is believed that no other single 


aircraft in the world can match the 


performance of the TSR 2..." 


The Right Hon. Harold Watkinson, MP, Minister of Defence 


speaking at Weybridge, on Friday, 7th October 1960 


.. AND BRISTOL SIDDELEY 
SUPPLY THE POWER 


British Aircraft Corporation have recently received an order from the 
Ministry of Aviation for a number of TSR 2's. One of the most advanced 
military aircraft ever to be designed, the TSR 2 will be used in tactical 
strike and reconnaissance roles with a wide range of weapons, inciuding 
nuclear. it will 1. Reach twice the speed of sound at altitude. 2. it will be 
capable of high subsonic speeds at ground level, and 3. It will have short 
take-off and landing capabilities from inferior surfaces. 


The Minister of Defence said, when an- 


nouncing the order: “It is believed 
that no other single aircraft in the world 
performance of the 
The TSR 2 


will be powered by the Bristol Siddeley 


can match the 


TSR 2 in all three respects 


Olympus turboje £. 


POWER FOR THIS 


The Bristo! Siddeley Olympus })jiv)h-thrust 
turbojet powers the Avro Vulcan \ omber, 


spearhead of the RAF’s deterrent for 


Central Office: Mercury House 


195 Knightsbridge, London SW7 


The Bristol Siddeley Olympus has 
proved itself in service to be one of the 
most successful turbojets ever built. 
Its truly astonishing built-in potential 
has been strikingly demonstrated by the 
threefold 


11.000-Ib thrust of the original produce- 


increase in power from the 


AND THIS 


Rie 


5 
ey 
ag "3 om “ cr x ee. aL abel a eA 


The Bristol Siddeley Industrial Proteus c« 
turbine engine pows 


ie 
¥ 


rs a 3-megawatt turbo- 


ator which operates unmanne d. 


tion engine to the 33,000-Ib thrust with 
reheat of the The 
Olympus, which has already helped the 


latest version. 
Avro Vulcan V-bomber to achieve its 
outstanding performance, embodies all 
the qualities essential for the efficient 
propulsion of a supersonic aircraft:— 
high power at high altitude; remarkable 
handling characteristics; extremely low 
fuel 
flexibility; 
highest 
high-thrust turbojet. 


consumption; great operational 
a long overhaul life; and the 


power for its weight of any 


The Olympus is a strong contender 
for Britain’s supersonic transport. 


AND THIS 


. “ an 
—— wae oh 
The Bristol Siddeley Marine Proteus 
powers the “Brave” class Royal Navy 96-ft, 
50-knot patrol boats. 


BRISTOL SIDDELEY ENGINES LIMITED 


Aero-Engine Division: PO Box 3, Filton, Bristol, England «+ 


Power Division: PO Box 17, Coventry, England 
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~JEROPLAN 


ASTRONAUTICS 


PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the foliow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
ue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 

RATES—1/- per word (minimum 12 words 12/-). 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 

TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 


CLASSIFIED ADVERTISEMENTS 


following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 

REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane § and 
Astronautics," Bowling Green Lane, London, E.C.1. 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 


* The Aeroplane and Astronautics.” 


Commission 


1% (minimum 2/-) on amount deposited 

BOX NUMBERS—Private advertisers desiring 
to have replies sent care of The Aeroplane and 
Astronautics,’ may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 


received. To avoid mistakes in forwarding, Box 


Numbers should be carefully and legibly copied 
and replies sent to Box A000, care of “ The 
Aeroplane and Astronautics,"’ Bowling Green 
Lane, London, E 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers 
errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636 ene “ Pressimus London Telex 

Telex: 2383 

BRANCH "OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616 
50 Hertford Street, Coventry Telephone 
Coventry 27414. 1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413 


EUROPE’S LE 


30 YEARS’ SERVICE 


LIGHT AIRCRAFT DIVISION 
CESSNA 172. REF. 3190 


Manufactured in 1959 thie aeroplane has only 380 hours on the 
wirframe and engine since new It ie fitted with a Continental 
145 h.p. engine and fixed pitch propeller 

‘ i A. valid until March 1963 Radio comprises 90-channel 
VHF and Narco Mk. 2 incorporating VOR and ILS Localizer 
and 75 mge. Marker Receiver Also Bird Dog Radio Compass 
In as new condition and available for immediate delivery 


PIPER TRI-PACER. REF. 3098. 
Super Custom model, manufactured in 1958, with 800 hoarse on 
the airframe since new. Pitted with Lycoming 160 h.p. engine 
urs since complete overhaul Narco Super 
Homer VHF VOR racic ©. of A. valid antil December, 1963 


CESSNA 150. REF. 3010 
This is a brand new trainer model available for immediate 
delivery Fitted with full dual controls and VHF Narco Super 
Homer One of the prettiest of the new American aeroplanes 
being delivered to this country 


PIPER CARIBBEAN. REF. 3076. 
Another brand new model availanie from stock This is the 
Caribbean De Luxe fitted with the Lycoming 150 h_p. engine 
Offered with three year ©. of A. this beautiful 4-eeater private 
touring aircraft is gaily painted in red and white and avail- 


abie for immediate delivery 


NEW OR USED AIRCRAFT SUPPLIED pa eet 
’ . 
™e Be 
— ; 


175 


ADING 


AIT RCRAFT 


EXECUTIVE AIRCRAFT DIVISION 


CESSNA 310 


The 1961 Cessna 310 is one of 


will be shown at the Shackleton 


the superm aeroplanes that 
Aviation Weekend by Air 


work Services Ltd., the Cessna Distributors 
The SHACKLETON AVIATION WEEKEND, which is Britain's 


only annual display of private 


and executive aeroplanes is 


taking place this year at Coventry (Baginton) Airport on 


the 28th, 29th and 30th April 


CREDIT TERMS ARRANGED cree 


PIECCADILEY 
TELEPHONE : HYDE PARK 2448/9 


" LONDON 


CABLES : SHACKHUD, LONDON 


PART EXCHANGE WITH OTHER AIRCRAFT OR CARS 


SHACKLETON (AVIATION) LTD 


BROKERS 

30 YEARS’ EXPERIENCE 
TRANSPORT AIRCRAFT DIVISION 
VICKERS VISCOUNTS. REF. 3165 


Six early 700 Series Viscounts, fitted with Rolls-Royce Dart 50 
engines. Operated by a national! airline since € 
in beautiful condition and now offered for ir 
a very attractive price ; 
10° stroke undercarriage, 57 60,000 Ib. all-up weight 


VICKERS VISCOUNTS. REF. 3166. 
Three 700D Series Viscounts with Dart 510 engines 
sale but charter terme will also be considered 48 passenget 
seating accommodation Delivery in Spring of 1061 Fur 
capacity 1,946 imperial gallons, 13° stroke undercarriage, 65,0004 
Ib. all-up weight 


VICKERS VISCOUNT REF. 2856 
One $00 Series Viscount with Dart 510 engines. We believe 
is the only 800 Series Viscount being offered tor sale on th 
market. Seating for 72 passengers using double and triple type 
seats. Fuel capacity 1,958 gallons, 64,500 Ib. all-up weight 


DORNIER DO.28. 
The twin engine Dornier STOL DO.2s fitted with two Ls 
250 h.p. engines and two Hartzell constant speed alum 
propellers is now available for early delivery 
A superb aeroplane for taxi or charter work, the Dornier DO 2 
is equally suitable for quick conversion to a utility freighter 


offered tor 


SEE” 
— 


S 7” 


AIRCRAFT FOR SALE 


R. .. D‘ NDAS, Fae 


1 AUTOFLITE TRIPACER, 165 hours since 
new, red-white, in as-new condition, Narco 
Mk. Il, €4,.785 
AUTOFLITE COMANCHE 250, only 178 
hours since new, in blue and white, Narco 
Mk. il. ADF-12E, almost a new airplane but over 
£2,500 below new cost, at £8,800 
1958 SUPER CUSTOM COMANCHE, total time 
S75 hours, with only 50 hours on engine 
s.¢.0., full panel, Narco Mk. Il, ADF-I2E, blue and 


ND for the man on a smaller budgct, we will 

‘ commence this week and on follow ng weeks by 

offering one or two really first-class buys of low-cost 
British aircraft 

1953 AUSTER AUTOCAR J59, total time 920 

hours, with 426 s.<.o. on engine, dual, self 

siarter, 36-gal. wing tanks, new battery generator 

silencer, full electric-wired lights, new ( of . 


E ask all would-be purchasers of light aircraft 
ex-U S.A. to remember that we supply with each 
aircraft, brand-new and completely free, a “ Jeppeson 
Kut ncluding a Charter Edition, Europe and Near 
East Airway Manua an Exec” flight case, and 
an Avigation Chart wallet, value in excess of £50 
Remember, as Jeppesen dealers, we supply the full 
range of all Jeppesen aviation products—manuals 
flight cases. computers, knee nav. boards t Al 
these are backed with the Jeppesen after sales and 
revision service 
R K. DUNDAS, LTD.. Dundas House. $9 Saint 
e James's St.. London. 8. Wl Phone. Hyde Park 
wir 


‘OR sale, PBY SA amphibian. newly licensed for 
cargo-passenger operation, two-crew operation, all 
surfaces recovered. Box A715, care of Tur AFfROPLANE 
AND ASTRONAUTICS 572-11 


qa AIR ae 


GRANTCHESTER, CAMBRIDGE 
Phone Trumpington 3132 (24 hours per day) 


OU have a licence—we have aircraft Recent C 

of A. (private or hire and reward) HP. of 
leasing British and American, two, four or more 
seats with or without radio £1,000 to £10.000 
Demonstrations anywhere. any time Hire one for a 
week before you buy it See also aircraft for hire 
and charter 222-768 


DIAGGIO 
of GENOA 


P.166, the Executive with 
airliner comfort: fully re- 
clining armchairs, ample 
headroom, toilet, buffet, 
picture windows and the 
straight-in step 


British Representatives 


AERO-ENTERPRISES 
(Boreham Wood) Ltd 


17 Drayton Rd, Boreham Wood, Herts: ELS 2688 


AIRWORK 
SERVICES 
TRAINING 

€ PERTH 


Airwork Services Ltd., 


35 Piccadilly, London, W.1. 


BRITAIN'S ONLY 
AVIATION SCHOOL 


offering a// 
these courses :— 


commercial and 
private licences 


* 


* 


instrument rating 


aircraft 
engineering 


x full residential 
facilities 


MINISTRY OF AVIATION APPROVED 


Beechcraft Travel Air 95, blue-silver, eng 
195 hours nil since major overhaul, regularly 
maintained, STR12D, Norca Omnigator, Sunair RTR 
Lear 12 demonstration by arrangement 4 
notice Box A662, care of Tit AROPLANE — 
ASTRONAUTICS. S72 
Will buy a brand-new 3- to 4-seate 
£2,800 Jodel DR105S0 with a cruising speed of 
120 m.p.h. on 4 gallons per hour Can you think of 
any other new aircraft with comparable economics 
No?—Then contact Rollason Aircraft and Engines 
Ltd Croydon Airport, Surrey Phone, Croydor 
> “4979.5 


Fo® ae 
C-46F A'®* RAFI 


PASSENGER AND CARGO 


WITH OR WITHOUT 


T-CATEGORY KIT INSTALLED 


IMMEDIATE DELIVERY 


Kia — . kee R Oa hoe 
ee ” Bateau 


CALL OR CABLE 


F* b pero R 


EXECUTIVE VICE-PRESIDENT 


Phore, Stanley 7-341! Cable lytiger 


OR sale executive de Havilland Dove, low time 
all modifications complete, new interior-exterior 
Box A714 care of THe AFROPI ANE ANI 
ASTRONAUTICS 752-10 
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FEBRUARY 3, 1961 


Aircraft for Sale—contd. 
IRCOUPE this incomparable all-metal 


90 hp two-place with all-round vy 

just arrived from U.S.A. where 5,200 have 

Immediate sale or ymtract hire From £ 

our demonstrator or wr for de Is 

Ltd., Stapleford Acrodrome, Essex Phone 341-2-3 

7 50 

HANDLEY PAGE MARATHON ymnly 1.000 
hours since new f <A. expires July 1961 


20 seats, V.L.P 


Large spares 1 larwe 
stock of Gis nes, Dove pro 
€ mak 


pellers and 6©C Ss 
Derby Aviatior 


2 ple AYS have two DC-4s (CS54As) available ir 
g00d operational condition at exceptionally interest 
nw price I ant ¢ mn 4141. 3824 57 


519 


j Neds H' RONS 
Fo® oe 


WITH SPARES AND IN’ EXCELLENT 
CONDITION 


SOLE UK 


H ty ARKSON 
. 


(AIR AND SHIPPING SERVICES) | Bi 


AGENTS 


AIRCRAFT SALE AND PURCHASE DEPT 


14 oe ——— E.C.4. 


PHONE. CITY 2070 TELEX 21% 
£79.16 
OR sale Howard Super Ventura, one year since 
manufactur Box A716, care 
s 


Tit Atrort 


AND ASTRONAUTIC 


Aircraft Wanted 


CRAP tircraft aluminium ind = stainless stecl 
ureently required Lowton Metals, Lid Lowton 
St. Mary's, near Warrington Leigh 71441-2 
z 1766 
eo MOTH wings omplete set, good or fair 
condition, state price Box A725, care of THe 
AEROPLANE AND ASTKONAUTICS $72-x1515 
THE (Regd. Trade Mark) 
wousreies SOLDERING EQUIPMENT 
INDUSTRIES 0 
SOLDERING 
TOOL FOR 
THE TRANSISTOR 
AGE. 
ILLUSTRATED 
” Bit Model 
MANUFACTURED ome. 
1N ALL 


VOLT RANGES 


DESIGNED FOR 

CONTINUAL USE 

ON BENCHLINE 
ASSEMBLY 


PROTECTIVE 
SHIELD 


(Cat: No. 68) 


British & Foreign 


Patents 


Reg. Designs etc 


Catalogues from Head Office, Sales & Service 
ADCOLA PRODUCTS LTD. 
GAUDEN ROAD, CLAPHAM HIGH STREET 
LONDON, SW4 


Telephones : MACaulay 3/01 & 4272 


AIRCRAFT ACCESSORIES, SPARES 


} 


QUEEN'S GARDENS. London, W.2 
61 64 
Lond 


11 THE AEROPLANE 
and ASTRONAUTICS 


OLLASONS for Tiger Moth spares, Gipsy engine 
»verhauls and spares, and now increased facilities 
: H 


AND COMPONENTS } at Biggir for your C. of A. overhaul All light 


aircraf ypes acceptable 222-775 


1— REGIONAL AIR TRADING CO., Croydon | EPAIRCRAFT, LTD... The Common. Cranleigh 
Airport, for apide spares of every description Surrey (Cranleigh 536), for instruments and auto 
ne, Croydon 852i 77z-762 pilot verhaul zz7z-749 
11LLIPS AND WHITE, LTD i A'®! RAME spares for Dakotas, Harvards. Piper 
| Cut Fairchilds Argus, Beechcraft D-17s. 
| Mosqu Spitfire, Firefly Engine spares for Pratt & 


ational equipment, electrical components and 


1E leading stockists in the U.K. for instruments 
nay Whitney Armstrong Siddeley, Lycoming, etc., acces- 


accessories. Spares for de Havilland 


or and Queen series and Armstrong | Dak 
heetah IX, X and XV engines | C.47 nited number of genuine brand-new Bendix 
$2058 a wheels at a reasonable price 
J. WALTER, LTD., The Drive, Horley, Surrey 
A. Phone, Horley 1420 and 4294, Cables ey 


Horley 15 
AIRCRAFT SERVICING 


VERSEAS AIR TRANSPORT, LTD., Manchester 
Airport overhauls, conversions and modifica 
Mercury 5262 

2-779 


ments for all types of aircraft 
operators please note, we offer a 


Ambassador 865! 27 
on.” 


Cables 


a —— | 


| tions at guaranteed prices Phone 


GPAart parts [NVENTORY } ext. 148 ws 
HELICOPTERS 

OR specialized helicopter operations in Engineering 

1d Agricultural Spraying Passenger 

anspor! Training—C ontact Helicopter 

Services, Ltd., Luton Airport. Phone, Luton 4911 


722-783 
CLOTHING 


R A F Officers’ uniforms for sak, mew and 
. ef « reconditioned. Fisher's, 86-88 Wellington 
Stu. W w Phone 1055. Kit also purchased 


FOR 


C-46, DC-4, DC-6 049H 


ia ATION Fe RAFI 
ALSO 


baci es Nb 


3350-EA-3 ENGINES 


os & WAL ENE) 


R2800 CBI6/17 ENGINES 


i ae Benet — | Ta 


| 

} 2-774 

| . 1Cnl Te 

| CONSULTANTS 

R H. STOCKEN, F.R.Ae.S., Eagle House, 109 
° rmyn St $.W.1,. Whitehall 2777-8 zaz-743 

AN L. S. McNICOL, London School of Air Naviga- 

} I tion Pilot. and navigator training with advisory 

| service 33 Ovington Square, Knightsbridge, 

| 

| “w SUTTON (CONSULTANTS) 

R 


Ni } « Lansdowne Place, Cheltenham. Phone 581! 
i 575-9121 


| . “wT 1 > 1 > 
aia acne ELECTRICAL EQUIPMENT 
| 
B C | LECTRICAL connectors More than 1,000,000 in 
| stock vering over 50 different ranges. British 
and American Stock list on application to Sasco 
CALL OR CABLE Nutfield, Redhill, Surrey. Phone, Redhill 5050 
722-777 
DOUG DULY 
_—?] — ' ? } ~ 
; ee i ENGINES AND ENGINE SPARES 
I ne, Triangle 3411 Cable Flytige NGINE overhauls. Hants and Sussex Aviation, 
§72-0723 Ltd ffer Britain’s most comprehensive overhaul 
including magneto and component overhaul 
pares supply All D.H. range up to Queen 3) 
: Heron, Armstrong Siddeley Blackburn 
LUGS and sockets More than 1,000,000 in stock, t Lycoming and United Kingdom distributors 
ring over 50 different ranges British and ~% Continental motors Huge exchange pool most 
American Stock list on application t Sasco, type engines Specialists in export work Address 
Nutfield, Redhill, Surrey Phone, Redhill 5050 The Airport, Portsmouth, Hants Phone 64051 
772-776 §72-695 


Keegan Aviation 


Contact us by phone or letter for the finest selection of used transports: 
executive and business aircraft for sale or rent. 

PRESENT STOCK: Two D.C.4’s—Four Vikings—One Freighter Mk. 21— 

Two Doves—One Aero Commander—One Cessna 310—Two Apaches (One 


shown above). Remember! We actually own them all, down to the last nut and bolt. 


Keegan Aviation ... 


What we Advertise—We Own 


PANSHANGER AERODROME, HERTFORD 


Telephone : ESSENDON 491//2/3 Cables : PLANESALES HERTFORD Telex: 1943 


SOSPSSSCSSCOCSOCOCOOOSOe 


EXPERIENCED PILOTS SWEAR BY 
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THE AEROPLANE 
and ASTRONAUTICS 


HIRE AND CHARTER 
Ene AIR, | alee 


GRANTCHESTER, CAMBRIDGE 
Phone, Trumpington 3132 (24 hours per day) 


You have a licence—we have aircraft with or without 


ilo with or withou radio wo or four seats 
Tri pacers, Caribbeans, Cubs or Austers, for hire or 
le ase (Free maintenanc insurance and repairs.) 
From £3 10s. per engine hour without pilot or is. 3d 


per mile with pilot 
Europe—Africa or Asia covered. See also Aircraft for 
Sale 2272-769 


NOTICES 
IK RANSPORT DVISORY OUNCIL 
a A Cc 


HE Air Transport Advisory Council give notice 
tha they have received the undermentioned 
application to operate a scheduled air service 


FROM STARWAYS, LTD... OF LIVERPOOL AIR 
PORT, LIVERPOOL 24 


APPLIC ATION NO. 353/5 for an amendment to 
‘ U.K, Internal Service 


t are authorized 
Liverpool (Speke)-Hawe -& (opv-London Airport 
at a frequency of 20 return flights weekly with 
Dakota arrcraft (or equiv stent capacity with DC-4 
sircratt) § unti October 1961 
£i Ss. Od. single and £5 Os. Od. return, so as to 
enable them from March 13, 1961 to Operate aiso 

aircraft (one Viscount flight being 
of any two Dakota flights 
approved) and to charge fares for Viscount flights 

{ £3 1%s. Od. single and £6 Os. Od. return 


This application will be considered by the Counc! 
nder the Terms of Reference issued to them by the 
Minister of ¢ Aviation on July 3, 1952 Any 


days of the 


addressed the Secretary 

Transpo Advisory Counc 3 Dean's Yard 
London, S.W from whom further details of the 
spplication may be obtained When an objection ss 
made to an application by another air transpor 
mpany m the grounds that they are app'ying to 
werate the route or par w~ route in question, their 
spplication, if not already submitted to the Council, 


for th 


é 


should reach them within the period 
making of representations or objections 


PACKING AND SHIPPING 


AND J. PARK. LTD 143-9 Fenchurch St., 
e E.C.3. Phone. Mansion House 3083 Official 
packers and shippers to the aircraft industry 


RADIO AND RADAR 


PERRY ZERO reader, Type ZL1 course selectors, 
S nir pancls fligh computers and _ indicators, 
three complete installations in stock. A. J. Whittemore 
‘Aeradio), Ltd. Biggin Hill Aerodrome, Kent 


TRIZD. STRYZ. STRYX and most other British 
ind American V.H.F R/T equipment always in 
stock A.R.B.-approved design installations into any 
craf A J. Whittemore (Acradio). Lid 
Xcrodrome, Kent wzz-781 
—se. 1] ~ — 
SITUATIONS VACANT 


PR.AeS A.R.B. Certs, A.M.I.Mech.E., etc on 


ype MW 4 
Biggin +t 


No pass, no fee™ terms Over 95%, successes 
For details of exams. and courses in all branches of 
scronautical work, aero engines, mechanical enginecr 
ing, etc write for 48-page handbook free. B.I.E.T 
(Dep 703), 29 Wright's Lane. London, W.8 
272-740 
RANIAN AIRWAYS Teheran, Iran, require the 
following personnel engineer, licensed 
C4 A” an with radar licence 
bu not essential ! engineers holding 
current “A and on Viscoum 700 
und S10 serics. One r planning engineer. Salary 
scales from $450-$600 lus cost of living 
siiowance $200 per m in first instance in 
writing to Blamford Itd., 191 Leaden 
hall St.. London, E.C.4 572-510 


RITISH NITED IRWAYS 
B U A 


REQUIRE FULLY LICENSED EXPERIENCED 


F' IGHI N AVIGATORS 


FOR PERMANENT STAFF APPOINTMENTS ON 
BRITANNIA, DC-6. DC-4 AIRCRAFT 


APPLY CHIEF NAVIGATOR 


eo |B aechaes Ar AYS, 1 Psa 


21 WIGMORE STREET. W.1 572-Stt 


RADAIR, LTD urgently require Viscount 700 
series A licensed engineers. must be experienced 


Please write giving full details to Chief Engineer, 
Tradair. Ltd Southend Airport, Fssex 572-509 
ASAIR require an A and C-licensed engineer 
overing all popular types of light aircraft 
Coverage on Rapide, Heron and Dakota aircraft an 
sdivantage Experience of ( of \ and complete 
overhaul essential All appointments superannuated 
Basic salary ranges £800-£1,000 per annum according 
to experience and qualifications Applications in 
writing to The Chief Engineer, Casair, Crosby Airport 
Carusie, Cumberland 572-514 


ATENT Agents in London require British subject 
aged 20-40. for technical editing and correspond- 
ence work, no previous experience necessary Appli- 
cants should apply in their own handwriting. giving 
fetails of education and career and should address 
1 to J. S. Bushell, Fsq.. 112 Hatton 

Garden, London, E.C.i $73-5 
IRCRAFT company in the South of England 
requires an assistant chicf weight engineer. Com 


mencing salary up to £1,300 per annum his posi 
tron will give a good opportunity to a man with 
Nitiative and a progressive outlook on aircraft weight 
control Vacancies also exist for senior and inter 
mediate weight engineers Please send full details of 


experien etc.. to Box A722, care of Tue Arror.ant 
AND ASTRON*SUTICS §72-S)2) 
OUTH COAST firm require experienced B-licence 
engineer as inspector-in-charge airframe overhau! 


n. up to 16.000 Ib. | ight eate and twin, Write 
vving details of experier Box A724, care of 
APROPLANE AND ASTRON al rics §74-521 
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MARSHALL 


AIRPORT WORKS CAMBRIDGE 


AIRFRAME INSPECTORS 
ELECTRICAL INSPECTORS 


FIRST CLASS MEN REQUIRED FOR 
WORK ON MODERN SERVICE AND 
CIVIL AIRCRAFT 


GOOD AVERAGE EARNINGS 
SUBSISTENCE PAYABLE 


SINGLE LODGING ACCOMMODATION 
AVAILABLE 


ASSISTANCE WITH HOUSING 
Write, Call or Phone for Interview 


Cambridge 56291 Ext. 36 
EMPLOYMENT OFFICER 


1. ALN. Materials, Filaments, Voltage 
Regulators, Reverse Current Relays 

2. Main Wheels complete, Wheel and 
Brake Spares 

3. Pumps, Starters, Generators, Tacho 
Generators, Vibrators 

4. Engine Mounts, Bolts, Bushes, Sand- 
wich Rubbers 

5. Anti-drag Rings complete, Flap 
Assemblies and Spares 

6. Hydraulic Regulators, Selectors, 

Retracting and Compensating Jacks 


84 ALEXANDRA ROAD 


Telephone FARNBOROUGH 2881/2/3 


BRITISH 


WIRE THREAD INSERTS 


Precision made in Carbon Steel for Aluminium and 
Magnesium. Also in Stainless Steel and Bronze. 
B.S.F. + Metric + B.S.P. + B.A. 
Whitworth + Unified 


‘Somtnst1 


COMB: 


MBE DOWN 


FEBRUARY 3, 1961 


NGINE overhaul organization require DD heence 
engineer, write giving details of experience to 


4723, care of THF AEROPLANE AND ASTRONAUTICS 
574-520 


IR RAF FIC ONTROL FRICER 
A" T C O 


FOR 


Oates AND paarane Aisroat 


NE air traffic control officer required to commenc 


March, 196! M.o.A. Certificate of Competence 
essential, with Radar Rating an advantage Flying 
experience and recent A.T.¢ experience essentia 


Salary range of £815-£960 plus radar bonus of £10) 
per annum 
ORMS of application may be obtained from 
Airport Commandant, Leeds and Bradford A 
port, Yeadon, Nr. Leeds © whom they should b 
returned not later than February 15, 196! 


ENRY ATTEN 
H P 


TOWN CLERK AND CLERK TO THE LEEDS 
AND BRADFORD AIRPORT JOINT COMMITTE? 


INISTRY OF AVIATION requires engine l 
at Acroplane and Armament Experimental bsiab 
1 b 


lishment Boscombe Down Ww Its responsible for 
electrical and instrument servicing 1 Establishmen 
fleet of atrcraft, including organization of electrical 
and servicing bays and installation of st 
instrumentat Qualifications Engineer appre 
ticeship 4 Corporate Me mbership o E.t or 
equivalent Sound knowledge of moder air t 
electrical and instrument systems. Salary: £1,245 pr 
ceeding to £1,680 (improved scales short! av able?) 
established but opportunities to compete for 
establishment may arise Forms from Ministry { 
Labour, Technical and Scientific Register (K). 26 Kin 
St London, S.W quoting D 48/1A 3 


:~ SAE ARIS LTD invite applications for 
owing posit_ons at Hurn Atrport 
(i> instrument L.A.E. preferably with SEP! 
C 5, endorsements 
*-licensed radio engineer 


Radio mechanics 


(4) Approved ARP welder 
& Scale and conditions apply res 
ode e appointments, full details should a 1 
pany applications addressed to the Superintc nde i 
Air Safaris, Ltd.. Be arnemout h. Hurn Airport ri 
church, Hampshire 5 
IRWORK SERVICES, LTD... require the follow 


ing staf 
Pilots for military aircraf preferably w 
e Meteor experience and current instrument ratin 


2 Freelance pilois for ferrying Provosts overseas 
. 


Engineer for miuitary aircraft no licences 
e preferably ex-Servic: officer or senior N.C.O 
OURNEMOUTH = (hurn) Nirport 
Hants 
XPERIENCED aircraft’ radio/clectrical 
required by Trans-Canada Air lines 
Regional Maintenance Supcrintendent, London 
Hounslow, Middlesex 
LYING instructor required for permanent position 
must be able to start mid-March. Box 71 < 
of THE AFROPLAN! AND ASTRONAUTICS 57 
ICENSED engineers, experienced on light aircr 
required for overseas agricultural operations using 
Auster Workmaster and Piper PAISA Apply Cror 
Culture (Aerial), Ltd Bembridge Airport Isle ot 
Wight 3-524 
PPORTUNITIES exist for senior and intermediate 
Stressmen to join a first-class London consultant 
team engaged on aircraft, hydraulics and high-pressure 
vessel projects Please write for details to E.D.H.S 


5 Ealing Park Gardens, W.5 573-x1516 
INISTRY OF AVIATION Air Traffic Control 
Officers Posts for men or women at least 2} 
and under 35 on 1.7.61 Candidates must ha had 
recent aircrew experience preferably us t 


pilot « 

navigator in civil air transport or H.M_ Forces but 
exceptionally, extensive experience in A.T.C.O. duties 
may be accepted They should. normally also have 
GC. with five passes. or an equivalent academi 
ee a Starting sal ary (London) from £825 x 
19 Maximum nitially 


a est sblished. but prospe t and pr 

motion Write Civil Service Commission, Burlington 
Gardens, London, W.1, for application form. quoting 
§227/61 $72-13 
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eae crr ERS 
= NSED F' IGHT (AND "eae ND) 
JeNGINEERS 
? te RATIONS — ANT 


ALL WITH DC-3 EXPERIENCI REQUIRED Al 
ONCE BY INDEPENDENT AIRLINE COMPANY 
PLEASE WRITE: CAPTAIN R. P. WRIGLEY 


Baia - ‘Selalace ae eteciaags ae AYS — 


cio M. T, LLOYD AND SON. LTD 
IMPERIAL HOUSE 
DOMINION STREET. LONDON, EC? 


ATENT Examiners and Patent Officers. Pension 
able posts for men or women for work on the 
examination of Patent applications, age at least 21 
and under 29 on 31.12.61, with extension for regular 
Forces service and Overseas Civil Service qualifica 
tions: normally a degree, or a Liuiploma in Technology 
with first or second class honours in physics, chemistry 
engineering or mathematics. or equivalent atiainment 
fi 8 A.M.1.¢ 

A.R.1 A.Inst.P 
London salary, £759 to £1,704, provision for Starting 
pay above minimum Promotion prospects Write 
Civil Service Commission, 17 North Audicy St 
London, W.1. for application form. quoting $/ 128/61 
$72-1% 
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Situations Vacant— contd. 
ILOTS Viscount Captains ind First Officers 


required Maitland Drewery Aviation, Gatwick 
Airport 575-523 
N INISTRY OF AVIATION require Engineer III 
u Guided Weapons Production Division, St 

Giles Court, London, W.C.1, responsible fer manu 
facture of range of guided weap equipme nclud 


ne 
( 1 ) Ramict engines and associated cquipment 


(2) Ground hanctin 


equipment 


( ) Test and prepara quipment 
ESPONSIBILITIES also extend t imstailation of 
test and pr aration equipmen ut irious G.W 

sites, progressing ind dua niracts n ssitating fr 

quent visits ontra rs’ works and weapon sites 

Q' ALIFICATIONS. R ganized engineer ipprer 
ticeship and A M.1.Mect ’ \.M.LE r hold 

u a with fuctory « « y « 


Knowledge of electronics 


ALARY £830 2 
scaic? Commencing § 
or over N establishec 
establishment y Irise 
Labour, Tect und Sci 
Ss S.W.1 qu n ca 
iry 14, LY6l i 


REE-LANCE A.L.T.P., Group I, Viking, Viscount 
De 


3, available mid-March wntil Easter Box 

A704. care of Tu Ab KOPLAN AND ASTRONAUTICS 
S72-x107 

TUITION 

VIGATION LIbp provides full-time or postal 
tuition for a combination of these methods for 
M.C.A. Pilot/ Navigator licences ( ssroom instruc 
tion can De provided for ARB (sener rtain 
specific types and performance schedule examinations 
4 Links Phone, Rodney 8671 For details apply 
Avigation, Lid %) Central Chambers, f ng Broad 
way. Londor w.s Ealing 8949 zzz-7 71 


ENHAM LINK TRAINING CENTRI tl seven 
t 2161 ond sit z 


jay week Jenharr 41 
E*! TER AIR CENTRE offers the least expensiv 

ind most comprehensive flying training available 
today ontrac rates from £3 s 6d per hour 
Normal Auster/Tiger rate £3 I2s od Chipmunk 
£5 Ss PP yurses from £108 1%Ss., C.P.L. from 
L665 Instructor's urse from £72 10s Special 
ittention to ind jual reqirements Fu Nir Traffic 
Cont Rad VHE/ DI xi 24-hour Met 
Service, grass " iys. I iia 1odation from 
ts 10s Airport £5 15s. 6d. Exeter Airport Lid 
Exeter 67433 772 x 


_ ———— ot eo 


A SHORT COURSE COVERING 


tl _— oe 


IN 
F' IGHT i lial M! THODS 
will be held at the College from 
MONDAY, MARCH 13. TO FRIDAY, MARCH 24 
1961 
HE Course deals with modern dynamic stability and 
performance testing methods he associated 
nstrumentatior juirements and slibration and the 
handling flight test data 
fly n the Colleze Dove and 
aircraft 
irse is £75 nelusive of full 


board anc esidence 
URTHER deiails and forms of enrolment may_be 
ybtained on application to the Warden The 
College of Acronautics, Cranfield, Bletchley, Bucks 
$72-1 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


Require 


AIRFRAME FITTERS 
AIRCRAFT ELECTRICIANS 


for interesting work on modern 
aircraft 


HIGH AVERAGE EARNINGS 
RESULTING FROM GOOD WAGE 
RATES AND PRODUCTION BONUS 


Subsistence payable 
Single lodgings available near works 


Write, Call or Phone 
CAMBRIDGE 5629! EXT. 36 


EMPLOYMENT OFFICER 


13 THE AEROPLANE 


and ASTRONAUTICS 


Expansion of BEA's fleet enables us to offer a number of appointments 
to Pilots between 20 and 31 years of age, seeking a progressive airline 
career. 


We would like to hear from Pilots in the following categories: 


1 Those who already have the minimum qualifications of Commercial 
Pilot's Licence and Instrument Rating. 


Ld 


Those who may be leaving the Services between now and December 
1961, who will obtain a Commercial Pilot's Licence and Instrument 
Rating before or by December 1961. 


Pilots in either group who have, or will have, a Commercial Pilot's 
Licence may be engaged as Trainee Airline Pilots whilst obtaining their 
Instrument Rating. 

Commencing salary for licensed Pilots: £1230-£1410 per annum, 
according to qualifications and flying experience; for Trainee Airline 
Pilots: £500—£700 per annum whilst obtaining Instrument Rating. 
Apply to: Senior Employment & Services Officer, Flight Operations Depart- 
ment, Bealine House, Ruislip, Middlesex. 


BRITISH EUROPEAN AIRWAYS 


Over 5,000,000 in stock | 
in more than 5,000 types | § AIRCRAFT 
| SPRING WASHERS 


BRITAIN’S LARGEST STOCKS 
WRITE FOR STOCK LISTS 
TO B.S. SPECIFICATION 2 SP.47 


NEW BALL & ROLLER BEARINGS 5 PERFECT 
> / ) KS) PRECISION 
\ ie. 1) 
ton a he 


CLAUDE RYE BEARINGS 


| 
895-921, FULHAM RD., LONDON, S.W.6 
| 


<< CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH. Tel.: Combe Down 2355/8 


Phone: RENOWN 6174 (EXT. 24) TELEX 23453 


SULT 


LIMITED 


RESEARCH AND DEVELOPMENT ENGINEERS 
HAWKER AIRCRAFT LIMITED 


Several excellent opportunities arise for qualified men to work on various aspects of 
aircraft structural investigations and design, chiefly concerned with the Hawker 
P.1127 V/STOL Strike Aircraft. There are positions for 
1. Aeronautical, Mechanical and Electrical Engineering Graduates. 

2. Ex-Apprentices with Higher National Certificates. 


Generous commencing salaries with Hawker Siddeley Superannuation will be offered, 


with first class prospects for capable men 


{pplications to 
R. L. Chitty, Personne! Supervisor, 
Hawker Aircraft Limited, Richmond Road, Kingston-upon-Thames, Surrey, 
quoting A/49 


KIN 7741 


at 
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THE AEROPLANE 
and ASTRONAUTICS 


Tuition —coatd. 


ONDON SCHOOL OF AIR NAVIGATION offers 
full-tume personal coaching with home-study 


correspondence courses or combination of both for 
all aspects of professional pilot and navigator quali- 
fications; also P PI Officially appointed Services 
Courses Scheme, 33 Ovington Square. Knightsbridge. 


London, $.W.3. Ken 8221 zzz- 


INISTRY-APPROVED Trainers. For instrument 

rating practice come to us, the recognized 
specialists for 12 years. Link Training Services, Ltd., 
43 Ovington Square, London, S.W.3 Knightsbridge 
2089. 581-50 


OUTHEND - ON - SEA MUNICIPAL FLYING 
SCHOOL, commercial and private pilots’ training, 
= flying every night, Austers and Chipmunks from 
No entrance fee or subscription Municipal 
Airport Southend-on-Sea, Essex Phone, agene 
$6204 572-747 


CLUB NOTICES, ETC. 


URREY AND KENT FLYING CLUB, Biggin Hill 
(BN) 2255 M.o.A.-approved course Tiger and 


Hornet Moths, Chipmunks and Prentice. Contract 
rates. Route 705, one hour from Victoria 572-761 
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BOOKS AND PUBLICATIONS 


AMERA IN THE SKY.” by Charles Sims, 

with a preface by Air Chief Marshal Sir James 
Robb For more than 30 years Charlies Sims, chief 
Photographer of TH® AfROPLANE AND ASTRONAUTICS 
and one of Britain’s best-known acrial photographers 
has watched the amazing growth of British aviation 
from a ring-side seat In this book he recalis with 
pen and camera, enlivened with anecdote, some of his 
many memories of those eventful days Illustrated, 
218 pages, 25s. net from booksellers, or 26s. 6d. by 
post from the publishers, Temple Press Limited, 
Bowling Green Lane, London, E.C.1 zzz 


‘Th oe “ate yy AND SPEED” SERIES FOR 

* Aircraft and Air Power,”” by F. G 
pall = of TH& AFROPLANE AND ASTRONAUTICS 
has been written for intelligent boys between the ages 
of 10 and 16 The author surveys modern military 
flying and includes chapters on combat aircraft, 
scientific aids and missiles. Other tiles in this series 
are “ Motorcars,”’ “*‘ Locomotives” and “Ships and 
Shipbuilding.” Illustrated, 112 pages, 10s. 6d. net 
from booksellers, or lis. Sd. by post from the 
publishers, Temple Press Limited, Bowling Green 
Lane, London E.C.1 222 


FEBRUARY 3, 1961 


HE EXPLORATION OF SPACE (First Cheap 

Edition), by Arthur C. Clarke Provides answers 
to the many questions the intelligent layman asks 
about the science of “ astronautics.” Over 375,000 
copies sold in all editions Illustrated, 212 pages 
Ss. 6d. net from bookseliers, or 9s. Sd. by post from 
the publishers, Tempic Press Limited, Bowling Green 
Lane, London, E.C.1 zzz 


*% TS AE ROPLANE” PICTORIAL REVIEW 

(No Compiled by the staff of The 
AEROPLANI us ASTRONAUTICS In this fourth annual 
miscellany of the most interesting photographs to 
have appeared in the pages of Tut AEROPLANE AND 
ASTRONAUTICS, there are over 230 photographs 
grouped for ease and reference in 12 sections New 
features are @ Farnborough Display section and an 
index providing a ready reference to all makes of 
aircraft and missiles. Illustrated, 128 pages 2s. 6d 
net from booksellers, or by post, lis. 7d. from the 
publishers. Temple Press Limited, Bowling Green 
Lane, London. E.C.1 zzz 


RINCIPLES OF HELICOPTER ENGINEERING 

by Jacob Shapiro This comprehensive review of 
the engineering principles governing the design and 
construction of helicopters provides a complete survey 
of present knowledge in the ficld Illustrated, 448 
pages, 55s. net from booksellers, or 56s. 9d. by post 
from the publishers, Temple Press Limited, Bowling 
Green Lane, London, E.C.1 zzz 


A.1.0. APPROVED 


Patent No. 519567 


Rubbaglex Sheeting 
is processed on 100°, 
pure glass cloth, has 

high tensile 


with non-stretching 


Impervious to 
Aromatic Hydro 
Carbons. Highly 
recommended for 


also Floating Root 


RUBBAGLAS 


very : 

strength, is rot proof aK Gaskets, Washers, § USE 
and combines flex- Jointings, Dia- 

ibility and resiliency phragms, Sleevings, IS WILTON RD. 


“ge Ngee 


properties. Tank Seals, etc. 


LONDON S.W.1 — 


VICTORIA 6501 
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“THE AEROPLANE and ASTRONAUTI 
ublished every Friday in London, ead by 
TEMPLE PRESS LIMITED and is registered at the 
G.P.O. as a ‘/~"\ am Se-ond class postage paid 
at New York, N.Y 
HEAD OFFICES: Bowling Green Lane, London, 
E.C.1, England. Telephone ; Terminus 3636. Tele- 
grams: ~ Pressimus, ration Telex.” Telex: 23839. 
BRANCH OFFICES: Bayliss House, Hurst Street, 
Birmingham, 5 Telephone: Midland 6616. %O 
Hertlord Street, Coventry. Telephone: Coventry 
27414. | Brazennose Street, Manchester. Tele- 
phone: Deansgate 6114-8. 12 Renheld Street, 
lasgow. Telephone : Glasgow Central 1413, 
EDITORIAL: All editorial communications and 
matter must be addressed to the editor and not to 
individuals. Drawings and MSS, or other material 
not considered suitable will be returned if stamps 
are enclosed, but the editor does not hold himself 
responsible for the safe keeping or safe return of 
anything submitted for his consideration. Payment 
‘or contributions will be made following pub- 
lication. 

VERTISEMENTS. Whilst every precaution 
is taken to ensure accurate printing, the publishers 
will not be responsible for printers efrors or for 
errors arising out of telephonic instructions relating 
to advertisement copy hor will they be responsible 
for advertisement blocks destroyed by fire or that 
are left in their possession for more than one year. 
Advertisers must in all cases bear the cost of draw- 
ings, photographs and/or blocks used in their 
advertisements. Copy must be supplied without 
application from the publishers, and current copy 


EDITORIAL AND BUSINESS NOTICES 


and blocks will be repeated if new copy is not re- 
ceived at the time of closing for press. Orders for ad- 
vertisements are subiect to ac ceptance in writing from 
the Head Offices. Advertisement copy is subject to 
the approval of the publishers. All advertisements 
and contracts are accepted and made upon the 
express condition that the publishers have the 
absolute right to refuse to insert any advertisement 
without stating a reason, including the right of re- 
jection of advertisements, whole or part, containing 
cut prices of goods coming under an approved price- 
maintenance scheme, and such refusal shall not be a 
good ground for advertisers to stop a current contract 
or refuse to pay for the same or for taking action for 
breach of contract. The advertisers will indemnify 
the publishers against any damage sustained by 
them as a result of the inclusion of their advertise- 
ments. The publishers, whilst endeavouring to 
ensure that advertisements shall appear with all 
possible regularity, will not be held liable for any loss 
occasioned by failure of any advertisement to 
appear from any cause whatever. The acceptance 

an order does not confer the right to renew on 
similar terms. e publishers reserve the right to 
increase the advertisement rates at any time, or to 
vary the terms of contract as regards space or 
frequency of insertion. All orders are accepted on 
the understanding that any such increase in rate or 
other amendment may come into immediate operation 
on all outstanding insertions. In such event. the 
advertiser has the option of cancelling the balance 
of contract. Contracts relate to the advertisers’ own 
goods or services, and the space may not be sub-let 
or disposed of in any way. Conditions which are 
contained in order forms other than those of the 


Proprietors and which do not conform to or are 
in addition to the Proprietors’ conditions will not 
be recognized as binding. Special conditions must 


be subject to mutual agreement 
SUBSCRIPTIONS ‘AND SUPPLIES.—*The Aero- 


plane and Astronautics” is obtainable from news- 
agents and bookstalls or by post from the publishers 
at an annual subscription rate of £4 15 0 for the United 
Kingdom. £5 Overseas and $15.00 for Canada and 
S.A., postage included Shorter periods pro rata. 
“The Aeroplane and Astronautics is obtainable from 
newsagents and bookstalls abroad through the follow- 
ing Agents:—FUROPE—Messageries Dawson (S.A.), 
Paris ; Messageries Hachette et Cie., Paris; W. H. 
Smith & Son, Paris and Brussels. CANADA— 
im. Dawson Subscription Service Ltd. Toronto ; 
fronton & Gotch, Lid., Toronto. USA Eastern 
306 West lith St.. New York 14, N.Y 
AFRICA —Central News Agency, Ltd., Cape Town ; 
W. Dawson & Son a OAS Cape Town. ASIA— 
W. Thacker & Co., Ltd., Po Bombay 
AUSTRALIA and NEW SEALAND — hs om & 
Gotch (A’sia), Ltd. 
DEPOSIT SY: —Commission " cent 
(minimum 2/-) on amount deposited: full details 
on a plic ation. 
ES.—Postal Orders, Cheques, 
should be made payable to =MPLE PRESS 


TED 
COMMUNICATIONS. —All orders, letters and 
inquiries regarding advertisements, subscriptions, 
the Deposit System and other business matters 
should be addressed to the Manager, “The 
Aeroplane and Astronautics.” Bowling Green Lane, 
Lon jon, 


Printed in England and Published Weekly by the Proprietors, TEMPLE PRESS LIMITED, 


Registered at the G.P.O. as a Newspaper. Second class je paid at New York, N.Y. Registered for transmiasion to Canada and Newfoundland by Saamieas post. Annual 


BOWLING GREEN LANE, LONDON, E.( 


Subscription Rate United Kingdom 95/-, other countries 100/~ (Canada and U.8.A. $15) postage included. Shorter periods pro rata. AGENTS ABROAD—EU ROPE — Messageries 
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FEBRUARY 3, 1961 THE AEROPLANE 
and ASTRONAUTICS 


in the air 
and in space 
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\PERMA\ Lt 
FLON Wee | AIRGRAFT INSTRUMENTS 
in any shape P.T.F.E | For the indication of | 
or form required l | = 
se TEMPERATURES | 
in any shape or form, | en a 
pure or as a loading for | | 
other materials—available CONTROL SURFACE POSITIONS | 
in sheets, blocks, rods, | 
tubes, or as machined | TURBINE SPEEDS | 
components. | ELECTRICAL POWER | 
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rrp sence | __ Navigational Aids Ground Test Sets, | 
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